TR R AT v & — s 845 (2013)

F2E FAABDALIROEAFF XA ALY DESMIFEDBERRNME NI

RNETEDRFE

F1EH FHEYMECETIDFTFAIALID
FESRER (L

1. #E

KO W RE T, KRB S N7 RS 2
VEWE S35 N B S (R5F, 2003b). Ktk
BNEET2720120%, TOAMESR, 178, BELN5 2
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B oMmRAIEEETHL (KREF, 2003a).

JERITERL, FF A H AL TFHIB VTR DD HE
ATV 3G punctipesTIE, RAHF LA S (Cohen
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B ALY DPEIRT DHEREMIZB T, 7 XPueraria lobata
(Willd.) Ohwi DR L 7283164, AP O BIRE2AL,
oM i O E2R, kA ¥ h T T F YV T Solidago
altissima L. ). &Y 3 &  FArtemisia indica Willd. var.
maximowiczii (Nakai) H.Hara#515%%, # + & 7 5
Humulus japonicus Sieb. et Zucc. . Y ¥ 7" 7 ¥ Cayratia
Japonica (Thunb.) Gagn. %&-3#k% HESCUIRF L TERILL,
FARBABSE T CHE LA~ D IR A A L 72,
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Bl 2 Table 2- 1S F & D7z, F7z, FEARBEMEET
(2085) THHL72o X, ¥4 AT IEFIY, AT A
TIRIXTH Ty OFERE, EADT LIIA T A A 2

AT D% Fig. 2—- 1R L 72,

FARANALTOINE, AR A I AT IITFI
T, TNEN10ME K B S e, EIRERALIZ V3T
bEMEOEMTH 7. —F, IEF, W P17 IRV
X TIHTVIE, IERO SN h o7,

B, 7 AORMOTHEEIX, REHOBELOHHF
TEMAEOEEI ) Ehof. T2, BRAEOEMOEH
WEX, 7 ARVIEFT, XA 5 HTIFFVY, hF
LT TROXYTHTI L) b o7
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WAMCAERT 24 4 2 H AL VHICOWTE, REDODH
B RO L TR, i HigEhicE@ s>
FEINS % & DRI H B (Sweet, 2000). A A ALY
HOREY) FAZBT B IS D W O#®E D D,
WITNOHETHIIRIEETE MR INLTV D

(Tamaki and Weeks, 1972 ; Wilson and Gutierrez,

1980 ; Naranjo, 1987). 7z, 10FEH O % A\ 7238
B oOKER, TH (trichome) PEMICHELET L5 4 X
Glycine max (L.) /N 7% E N FRichardia scabra L. T
W AfE & LR U C G punctipes (2 & BRI S L, ¥4 X
TiE, BHOFEEWERE, ZROAER AR
MWL A LNL EHMEINTWS (Naranjo, 1987). /I
5 (2008) 1EZ5HIZH F A B A LY OBAMARK B A% 5L
MRS, HIA bR TWwEE LTS, Z I TAFZE
TIEHSHIGAELER/L -2, A AN ALTITEH
WEIHER T2 ADBEEANLERT H NP ShE %
o7z, %k (2006) b3EHOEIRAEDHT, ¥V Perilla
frutescens (L.), 7 X & O 4 F TFragaria X ananassa
Duchesne TH 4 A% A LT HEINT 5 L &R L T
5. TDIHH 7 AR A T I TUEBIEABARAS— 7 1] [ 28 e
LCTHEESNTEY, 7 X3WIMNIBUI - H AA XY
DEZEZENGHO—2IhoTnb EFEZLbNL. HL,
7 AN BIT B ORETIE, BAEOEMLD 512
BHEDPEAE L REFECHFANOEINIMRTE 2o
72, EHIT, AEORBEMGAL O L, TEFTIIH
FORATH A X A A L2 R RO FARRHER 72> % BBl
gBEIN (RIEH, RJER), RHICIBEIEEL TS
WL ST HEIFRD SN h otz Lizdi->T, ARl
DFEINIH LTI BEOBELUIN b 8 2 LT3 HRN D
bbrLEZOLN, GREVIZET 5.
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Table 2-1. The plants in the habitat of G varius and number of their eggs observed on each plant species”

Observation Number of
Plant species G- varius Remarks
Parts of plents n cggs
observed
Pueraria lobata developed compound leaf 15 0

(upper surface)

developed compound leaf 15 10 All eggs were oviposited
(lower surface) along the ven. Six eggs

and 1 egg were

oviposited on the leaves
mfested by spider mites
and thrips, respectively.

underdeveloped compound leaf 0
growing piont 0
vine 0
Solidago altissima whole of above-ground part 15 1 The egg was oviposited
on the lower surface of
the lower leaf.
Artemisia indica var. maximowiczii  whole of above-ground part 15
Humulus japonicus whole of above-ground part
Cayratia japonica whole of above-ground part

“ Survey date: May 16, 2007, Location: Togane city, Chiba pref.

Fig. 2-1. The lower leaf surface of weeds and oviposited eggs of G varius. A:

Pueraria lobata(petiole density: high, oviposited eggs: many). B: Solidago altissima

(petiole density: low, oviposited eggs: few). C: Humulus japonicus (petiole
density: low, oviposited eggs: none). D: Cayratia japonica (petiole density: low,
oviposited eggs: none).
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1 =
TFREFIIBNT, T4 XD ALY RO AFF A R
NI X A E O A & & N T HHelicoverpa armigera
(Hitbner) K O° 7~ A & ¥ 3 b Spodoptera litura
(Fabricius), A X XA & O T ¥ F I A X AAgrius
convolvuli (L.) 5 a v HOIWEZ&E LAEAST 52 L o5k
ATE (KW, K%K, hoFa v HRBEOINEH
HEICX ) RUMMRACTE 2720, MO L LTHAHT
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BEROMEREZRAEL 7.
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(1) #HER

BRI, 200045 IS T-HRIHET O 3 T F 9 54K
L7z 2 7 2 52 RU19994F9 TN D/ 2 TH
B & T w72 F® 7 Chrysanthemum morifolium Ramat. % &
FRELE AT A D ALV WEOMIZIE,
19964F RIS TR AR A, kil (IHSCHHT),
(IHE 5 0) K V& B o ¥ — < ¥ Capsicum annuum
L.var.grossum 2> 5% L, Shimizu et al. (2006) D Jjik
TALEE (f 227 FLFS, HARRELRE (Fk) 2L
LCRREE SNIA I N T T OI % 7.

(2) HERAE

W41l mm X & 220 mmD 7 7 A ¥ v — L2 HE47
mmOUERE T E, FA I N FITEIP ST F v F X
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— 28— (Y = Fa—5—,
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RO A F A ALY EIZe XA FF XA H X AT D1
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FF AN ALY RT8HE, B AFF XA ALY & ATHM
L7245, ShBuUise s BBk O AR ML L 22 Ak o i
(F A A H AL T HEGUH K OHESHH, & A4 4+ X H 2 4Tl
1990 B O°HE13HH) DA ZIHWTHEIB L. $72, AHFED
B GULRBRFAG2H B UBRICAEF LA T A ALY
S9N N A F A A L VABFADHE L, SERBHIAHT O
RO & 2B A Z T - REE 0 B % SR BR B IG 3 H
DT (FF A A ALTVIIFBLIL L AT XA ALY
20H) XA L -

(3) RAEFHE

REEPIETH B0 O WA I T 23 TT 5 FTO
W, AEmHMEZREL, EAEEICOVTIRBEEOHES
TOF Ay N aBIRofiEHr bbb TREL::. ek
Wt A RERE T X 7R B AR L L7z

(4) F— 2 ORI
BEICOWTII R A @ U BEIEHE, WA
DWTIIA R 25l U7 At e cheh g L L
Tl OV % BER & 3 2 290 LI 5 AT 2 4T o 72, 53 isr
HrC2TRMNC R HAE M S e S N7 61020&, A+ A9
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3. #&R

SR A U2 ERER R A A LT DIF) A
EXFFRAA ALY EDF6.5HEL (Table 2-2), Ffifi
THBICE R 572 (Table 2-3). IR (5L RO
FEWREL, FFADALYDBCAFTFANALYEN D
FBbHEN -7, T/, MRUMHO2ERMIIERANEH

Table 2-2. Nymphal development time (mean + SE) of G varius and G proteus reared on H. armigera

eggs without water at 26°C under a 15L.9D photoperiod

) Nymphal stageb
Species Sex p*
Ist 2nd 3rd 4th 5th Total
G.varius Female 6 62+0.16 53+0.09 58+0.07 65+0.09 10.7+0.14 34.5+0.31
Male 5 62+0.17 50+£0.00 52+0.17 6.6+0.11 10.6+0.23 33.6+0.23
G. proteus Female 19 57+0.15 43+0.13 46+0.17 55+023 69+0.19 27.1+0.31
Male 13 62+030 45+024 47+0.17 53+0.17 75+0.18 283+0.46

“ Number of emerged individuals.

b Nymphal development times were calculated with emerged individuals.



RIFH ¢ REMEHE KECE T AT AL D ROE AT T AT A L QA RERIANG N Wi 2 F W 7z B 2 & S BB 9 5 0 9E

Table 2-3. Levels of significance by two-factor ANOVA of effects of
predator species and sex on nymphal development time

Factor df SS F-value P -value
Species 1 327.07 14427 <0.0001
Sex 1 0.25 0.11  0.7396
Species x Sex 1 9.36 413  0.0049
Sexin G. varius® 1 2.21 097 0.3297
Sexin G. proteus 1 12.16 536  0.0259
Error 39 88.42

“ Simple main effects on sex within species were tested.

Table 2-4. Nymphal survival rates at each stadium of G varius and G proteus reared on H.
armigera eggs without water at 26°C under a 15L.9D photoperiod

Stadium”
Species 1st nstar to adult
Ist 2nd 3rd 4th S5th
G. varius 61.5(39)" 91.7(24) 90.9(22) 75.0(20) 73.3(15) 28.2 (39)
G. proteus 77.8 (45)" 97.1(35) 97.1(34) 100 (33) 97.0(33) 71.1 (45)

“ The percentages of nymphs that survived to the next stadium are shown. Numbers in parentheses
are the number of nymphs at the beginning of each stadium.

" The nymphs that died by the day after the start of the experiment (39 of GG. varius and 2 of G.
proteus ) were excluded from the calculation of survival rate.

Table 2-5. Number of H. armigera eggs consumed (mean + SD) by G varius and G proteus at each
stadium of nymphs at 26°C under a 15L.9D photoperiod

) b
Number of H. armigera eggs consumed

Species Sex 1’
Istmstar  2nd nstar  3rd mstar 4th mstar Sth mstar Ist mstar to adult
G. varius Female 6 203+£6.7 363+10.7 695+£259 121.7+29.0 2748+505 5227+943
Male 5 19.0+32 352+ 62 568+242 844+245 178.0+249 373.4+£546
G. proteus Female 19 113+£25 157+48 218+ 58 463+151 875+141 182.6+246
Male 13 112+40 164+41 209+ 43 380+127 680+124 1545+219

“ Number of emerged individuals. The number of H. armigera eggs consumed was calculated with data of emerged

individuals.

b Only the eggs that were entirely sucked were counted as consumed eggs.

LRI s, BT EMRE TIIE A F T A A AT DA
THEHERNC A BRSO b7z,

Wifl & b 1L B O AAF BRI A 5 7225, b x4 F A
ALY TIE2MISE L2213 124 TIME L 72 (Table
2-4). —F, FFAH AL VIEFDOH S ELEEE DS
WL, 4ih M OBERZ R O A FE D R o 72,

F 4 & o83 IS B K K OV BUB AR o 3 5
%, FERLOWERERICTable 2—5IZ/R L7z, FF A h ALY,
CAFF AN ALTE BT, WPHETITONTHiERDY
ML7z. FF AN ALV TRCOE T 244 25 2
LY X VBRSNS 2o 72, SRoaiHT ISR T
HEIZH®R% D (Table 2-6), MMz ZN, FF 2 H AL
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Table 2-6. Levels of significance by two-factor ANOVA of effects of
predator species and sex on the number of H. armigera eggs consumed

Factor df SS F-value P -value
Species 1 629661.43 336.38 <0.0001
Sex 1 63447.06 33.90 <0.0001
Species x Sex 1 29552.12 15.79  0.0003
Sexin G. varius® 1 60765.10 32.46 <0.0001
Sexin G. proteus 1 612522 327  0.0781
Error 39 73002.19
“ Simple main effects on sex within species were tested.
YWERAFF AN ALY ORI R OR2 AR TH 57z, 60 r 1st 2nd 3rd  4th 5th
A B RE R C b A IR R A o 7275, B OHED2 —
PRI AR O el S 7z, B E R RBOE DR, § w0 | G.varius
FF AN ALY OEFHIEBICIIMHEN CHEREND - S
72AS, A AN R L TIRMEHER RS SN G h o 7. e
7o HImBUBREGSIAL S b ARMIETS ¢, e & 20T
F A AN ALY DI~5REE R TIXZ O HEE TH é ﬁmMﬁhk h m
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Fig. 2-2. Daily consumption of H. armigera eggs by G
varius and G proteus nymphs at 26°C under a 15L9D

photoperiod. White arrows indicate the mean

duration of nymphal stadia (see Table 2-2) . Data of
emerged individuals (11 of G varius and 32 of G

proteus) were used for calculation of daily egg
consumption. Vertical lines indicate SD.

LAVHOBIIZIZA Y T F <5 T A4 HIEEOM BT
TR CHEHEDORAKDPLETH L LEFShTwD (K
2003a). AEFFEEICBVTY, HEICUBERKGZ T4
MR TE LD o2 ERFF AN ALY DEFRIET O—
WE o 2W DDA, ZD720, KEBEO RIS
LTI, MELdIHRT DI erhie LTl
bbb LEZOND.
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FEIRIE & L C oM & KT 572012, JEARRENE
DR B Y — MROFM EZFFTEEHICAN, ThEh~o
PESR R A AT L 72,

(1) #E=
FEEMEAROFAE L F CHEEEZ S &1, BALLA
¥ a5 ¥ T XA HEphestia kuehniella Zeller (F3 7 H :
A A ITFE) DB (SEERAE) RUUKES-2C, 26C, 15L:
IDEMTTHE LT AT ALY R AFF AR
Ayl 7z.

(2) REBRAERVAEFE

PEE86 mm X 5 £20 mm®D H T A ¥ ¥ — L IZHE 0
mmDERZ X, K2 & FEEELI0 mmO Bk % 21H
ANTZzA 2 ) 2 —=F0H (N2l mm X & 312 mm) &
CAYAFRT T AL TOREW T 72h =T v 7T
=7 (ERAV—x 2 (#))) Okl (8 mm x 8 mm) %
UL Wz, SRS OJEPHIC, 20 mm X 20 mmO K &
Epav¥—i#k (E&#0.08 mm), ¥ v FrR—ri— (&
EH1 mm) KOBREM (EE82 mm) 29 ¥ 5 A2/
BL, 22, REEADFTF AN ALT Fizide At F
AN ALY ORI A 1T > TEHE L%, 26C, 15L:
DG I 7o, T2WERT R 45 B~ D BEIR B & A
L7z, RBICIZWE 2258 % Hv7-.

3. #BR

WAEOIIZ E BB LR OF v F 0 R—=)— T
BOOLNTZD, FTF AN ALY TIEZEDH) HDOKI’%, b
AFF AT ALY TR T < #990% 25 BLNE S -~ o> BE Ji
Th o7z (Table 2—17). T E—HENDREINI 2 h o 72
4. R

Naranjo (1987) 1%, #ERICIZFF A H A L VHHE L
BEIN S 2 WM K OV 2 O FESR AL & MR DR B ), G
punctipesDEWNEIE D720 DEIRIEE L TENLTWE

Table 2-7. Number of eggs deposited by G varius and

G proteus in 72 hours at 26°C under a 15L9D
photoperiod

Number of eggs deposited (mean = SE)

Species n
Cotton fabric Kitchen paper Copier paper

G. varius 25 854033 0.2+0.02 0

G. proteus 25 3.6+0.17 0.4+0.04 0

LICERLTWS. AWZRICBWTY, EIIEEE LTH
FAAALYRPFCATF AA AL VIR NTEMO
I b, EHEIE L HPARORTREE & R DY UEE
PEICELHIEHTEL C DR O N L2 s, WL
VAXR i o< R CiE Y IR R SO R Y (WA A
LA FF AN XD VNIOWTIRS R ZFETE %
Mol BENTOREINEEEIRERTIIL A AD X LY
EHPOMRIFHONTEY, REOEIIEED o+ +
ANALVEHEMBTHE LEZONS.
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BLEWE, KOO RENLEL, FICEHFAHI AL T
ﬂEtY# BB REMEATRIZE S N7z, & 6% BHF%E0
B L AR AR & L CORERIHE O 2 X025
7eDIZE, INSOMAER T 2 TRIFRM P OLENE
WEIF L2 LT 20BN D5, T TRETIE, EINY
e LCBURMZ v, ke, BATHETRERZ Y3
YT AAFOI%EG 2 TRHTHEMS 2 2 L12 X 5tk
O RRENFEORSE % AT

2. HERUAE

(1) HROFFHERVFLE

WE115 mm X & 330 mmD AT A ¥ ¥ — vcﬁﬁm5
mmD M EHE, GEH45 mloKEZ TN
mm®DFHERSME %2 AN 72 TEEESS mm X 5 214 mmdD 7 T A
F v 7T —VLORKUE, 20 mmfADF v F v R—I3—
FFaWME0.1gnAYaF<F T XA HEHHE % ke 720
TIAF v 7 v —LoF2, ROHEKI20 mm x #7530
mm X & 210 mmDSTFARAR Y A F L > BERE A5 %
Fig. 2—-30 £ 9 IZHLE L7z, 2 W b 248F R LN @
I AN ALY ETNFC AT F A D ALY DU H % 30
lh, RCEBIET2HTE v F o R—3—% VP
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Fig. 2-3. Container used for group rearing of G varius

and G proteus nymphs. A: a Petri dish body containing
five moist cotton balls. B: a Petri dish lid containing
E. kuehniella eggs on a piece of kitchen paper. C: an S-
shaped buffer material made of polystyrene.

AIAATHER L2tk 26T, 15L: 9D I W72,
B OKDOZHIFEN & UC3H 721340 L Lz, 4
AT T % £ TOM, FHAIRIEITHRIR O A AE B % 3
L7 ABss e L.

(2) REAERUEIIS

o FE RN & B L TRV & L7
EFEL0 mmO M ER2MH 2 (X C LIOR BEICHEI L7 0%

FEPRIEE E L, b 2R oM E RICRE L. 22
2, REFEDOTFADALTEZIZE AT AN ALTD
HEHER U 103 2 LD, St & IRRICEIT L7z, S AR
WCREPNIEE, ¥ v —LICHRAZF v F v R= =R D
TIEWEXFy ForR=—23—ZILL, FRENNDIEH
BAaAmAE Lz RBIIsREE L FEIRST o IRM R
[ZDoWTIE, A 25 EIT & D AT L 72,

3. KR

(1) HBROFFHERVFULE
FARXHALY, CRAFFAA XL T EDIT1ES) R
R B KA L C, UL L7203 ENZNH13TH
572 (Fig. 2—4). FF A5 X LT3 3#%h bl F A
DWW R AN T2 A3, AlEh BUINZE L 22 kiziz e A
EWRPE L7z, —T, & A% X X AT id2~3ingh il
IR AL 2D 00, 4 ~5ig iz moe
RRE AEEEATEA L7

(2) WERFERVERH

R & D BIRM A~ D FEIIAN R D £ 792 - 7228 (Table 2 -
8), Bilgih, RIHEOF v F o R—N—R UM TDOF >
F U R=N=ADEPLFRIE, T F A DAL TENREN
#93%, 2% K OHIE%, B AT F AN ALY TENREN
#179%, R914% K OKI6% TH Y, WiRL EIH ;AT IR 6
B AHEREN D72 (x2=125.57, p<0.01, 712
FRRIE) .

Table 2-8. The number of eggs deposited by 10 females of G varius and G

proteus in 10 days of group rearing with 10 males at 26°C under a

15L9D photoperiod

The number of eggs deposited by 10 females

(mean + SE)
Species . Cotton fibric Kitchen paper Kitchen paper
(ceiling) (under diet)
G. varius 5 208.0+1725 46+054 104+137
*%
G. proteus 5 2570+ 13.87 46.8+329 20.0+2.75

** indicates a significantly difference of selection for ovipositional substrates

between G. varius and G. proteus (chi-square test;)(2 =125.57,p <0.01).
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Fig. 2-4. Changes in number and stadium of surviving
individuals of G varius and G proteus in group rearing
on E. kuehniella eggs at 26°C under a 15L9D
photoperiod. Vertical lines indicate SE (n=5).

4. ER

AWFRICBNTERLIZFF A D ALY RO AFF 4
h ALY ORREFETIE, Kz #EL2z) 2, WAk
KoORHIZ L A (KEF, 2003a), 2 2BEAIC X
HBAFNURERATYAFIT T AL TOPREEE L, P

11

S ARSI o0 e S AR D i RV (B AL LR A N
BELTHW., AVar<y 524 HICoONnTIE,
F N F O E G IE & FAREO HE Tl EE
WEETH DI LR, BROF554REINRLRL o417
PURETH LI b (BE3%), L LTomYE Lo
dhweEZ o5, $7-, KRREAFEE EEAE) ©
i, AFRAAALY, CAFFRAH ALY ED TSRS
WIS B S L AHERRTC & 2. UL, W TEFEM D
PRIRMA N 2SR R 5 722 25, SHENZFROMIZLY
WA LRI AR T 52 L1280, EEDOS S
BB D RENED 5 5.

—77, RGN & LCORMH 2R E LN
KEBGHBIC Z O EZIRHT 5720121, 1Ll 2
T & T HEFRDO EPRETH L. A A XL VH
BRELRBEIRTHAZBMBLESL ZLPALNTEY
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