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Ecological Studies on Phytophagous Lady Beetles, Epilachna vigintioctomaculata Complex (Coleop-
tera: Coccinellidae) in the Ina Area, Nagano Prefecture. IV. Reproductive Ability on Potato or
Wild Plants of Two Species of Epilachna Beetles. Yoichi SHIRAT (College of Agriculture, Shinsyu
University, Ina, Nagano 39945, Japan). Jpn. J. Appl. Ent. Zool. 34: 199-204 (1990)

E. vigintioctomaculata and E. yasutomii, which feed on potato plant in the field, were reared on
potato (Solanum tuberosum) leaves or wild native host plants in this laboratory study. Reproductive
ability (number of females produced by an overwintered female) of E. vigintioctomaculata reared on
potato was about 14-fold greater than that of individuals reared on a wild plant, deadly nightshade
(Scopolia japonica), due to a greater number of eggs laid per female and survival rate in immature
stages. Reproductive ability of E. yasutomii reared on potato was about 3-fold and 10-fold greater
than those of individuals rcarcd on deadly nightshade and blue cohosh (Caulophyllum robustum),
respectively, due to the greater numbers of eggs laid per female. There were no differences in
survival rates of immature stages of E. yasutomii reared on the three food plants. When these results
were compared with those of the non-pest populations feeding on wild plants in the field, there were
no clear differences in host plant adaptation between the pest and non-pest populations in both E.

vigintioctomaculata and E. yasutomii.

i

AFX=VavrrvF U BB TEVE &T35)
X, AA =Y a2 ¥ k¥ 5 2 NU Epilachna vigintiocto-
maculata L F Ev & 3T 3), ¥< T ¥ IFU MY E
niponica (LA En &+ 5), 43y ~<&55 Y E.
yasutomii (UL F Ey L+ 2) B X RV 7HFIFr v
E. pustulosa D 4 FHIZ X o> THEREINL TS (KATAKURA,
1981), BFEFHMSG T, Evid M5 —#T, Ey
FRA - RS ORMEHIR T » A E - F 2 LS
ARMEMOERE > TS (BHEEFZNET THRE
BT 7 EREENTHWEY (BF, 1976), &§
TIIHA (1988) iV, —#5L T Ey L LCT#-7),
—7%, B EFEL T ERBEEFELLT, By
(BXHEHI A~ ) Faw Scopolia japonica (F ZF})), En

bl

(Cirsium JEOTHF 2 (F7F)) BI W Ey (A3 7HRH
> Caulophyllum robustum (A XF) & v ) Fam) 7
P4 LTwa (A, 1987), ##E (1987) i34EiT,
BAERMEFLL TS, ho SHMEKNELY MBLL
T, TRENORETHIHEMEMES » A TR 52
L EORBEBEBENERICLE >THEL 2, 20k
B, EvEiEy TRYY A EERELLIZLE, B A
W a5 272 & E1TH~AT, b Y IO RN
&V AR R LA L CRKBWIAETFREI £ L
W), En TRV v WA B2 REL LLE, EIE, X
RAMAEGFRE GET T2 LB LRI 27,

ARTHE, FARBEEDEFEL LCERELTY
% Ev & Ey © 2 BEERHC O v VA T LB AREME 5
ZTHEL, ThThOBEELRD, FEMEWEFE
E LT aIEERMAGE (A3, 1987) LoficAa®E i

) AF=Va ARy T Y b UBOSEHEE Katakura (1981) 12560, BAREES (1985) 12V, FEK O Henosepilachna

6 Epilachna \Z8b 7.
2) BUE RISREEPANUIZED
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1. #EaH

FEBRIZA W By & By O & H0E, Zh i 1981
ES5ATHICHFEEROV v A EMLORE L
(Table 1), FHEYH, Vv VA THMTREPD T D%
LR &N h o lefed, B U oI BEIRIES)
BiOMEE e Liz, WL DELLEETRB LY
T A EEHEL L, FHREHBEHEORE» KT 2
Rre R EEHFELLTWE, A B En T, Yo b
AR ERIEHEYE FERFEL v ERLL EEER
i, FRE iR hETIRBRI TV RN, BT
DERE, 1981 FIZFINKEEFMICHERFERET
Eil - BRAEEET TITo7c, 1981 £0FE B H fT
(5~9 A) © A B FHRE (BN RS REEHNE)
X, BEH(1987) 2 M Lz 1980 42 L OicE BEZET o
molc,

4H 5H 64 74 88 94

19814 — 13.3 17.6 22.2 215 16.8 (°C)
19804 8.0 14.1 19.2 20.3 21.2 17.3

2. HERRROENERMEE

BE LA R & i e, Ky =250
ATCEREELESSRAFy 7V v —L (HEIem, BE
4 cm) AN, V¥4 ENFERBOVTRIOESL
Hz 7, BFAEMEYIZ, EvTiE~vY Faw, Ey Tid
VY FRaeprAfA3aURE T, Vv HABIIREEN
B TR L TEEL 2RV, #RKEEHEDICH
LERFN 2 L LTz, Yy—LidEHEARL, RERD
AT LERRE L& LI, RFIT 1~2 RIS ICmL,
HERBEAFET L SITMAL, MERBEIET LIRER
TERZITHLY), fRABPEFEL TS 9 8 30

Table 1. Origin of the adult Leetles examined

Species Locality Host Date of
(abbreviation) (elevation, m) plant collection
E. vigintioctomaculata Nakaya, Potato May 20, 1981
(Ev) Takatoh,
Nagano (800)
E. yasutomii Ugusu, Potato May 11, 1981
(Ey) Tenryu,

Nagano (300)

HTEREZET U (9 BICHEI LR >T2), Jf
Wiy Ik G T OBy« XL+ 5) LRz,
ERINZRIMO 5 5, R 27— 0RE R
WWEEIIL, RRABICE D SWERLpo I ERRICL
TH~_Tz, PEDRMESRIT BE3ME 20 D 5 5, Ml Lt D
1 DEBRLL REER U 72 e EIA & L,

3. RERHBOREF
LEEBRTHIMES R E, 1 JIRER S 8~10 L
T, RKVZZRFNIT—RTCEIEELETSRAF v 7Y
¥—U (HE 15cm, BE 6 cm) ICAR, TRENRR
LRICLREZEX2 T, EFREGEAEA, ATFRLEF
HE Rz, B N ER) BT 8~12 T, Zh¥%
DR DHESEI LI E v, RE SEHE T
T 1~2 ARE, 4N E A, FHEARELZHRL, ¥
BHAFECBH L ThLHELRYRE, SRoEGEE
FH 72,

4. HRH =Y R

BEIHT AL, FEEROEIR, S KRN
LA CEBLUCTMT 2720, b ic v HAR (1T
DWERL R APEH T2 ik AR R E) 2 AT Ok 5 icE
FEL CHbRBROMERIT 1:1 AR LK),

b7 D B = (1 Hidb 7z b EIIE) X (L)

X (Ghl - SRR ER) X 0.5

i ES

1. FEDRMEER - EOREK - BRRY A X

Table 2 2V ¥ A T L HAEEYE G2 L&D, E
DPMER, 1 MEd Tz D BEEDRERE X OV A &R LT,
Ev: EEOPMERIT S v A XK T 100% Th - 723,
AVY FanRTiE 60% Thotz, 1ifdi D EE I

Table 2. Opvipositional traits in the two Epilachna species
reared on potato or wild plant leaves

Females®  No. of eggs®® Egg-mass size

. Fo. Fraics ! (X+SD)
Species ;- sy oviposition laid per female N 3 li-
plant® %) (gxsp) (N9, of xepli

Ev  Potato 1000  257.04160.0a 20.8-t4.3 (20)

DN 60.0 2554 25.1b 17.246.2 (12)
Ey  Potato  100.0  168.34101.9a 16.74+4.9 (21)
BC 55.0 1704 21.1b  13.44:5.5 (11)
DN 100.0 57.4-+ 41.9¢ 132452 (21)

8) DN: deadly nightshade, BC: blue cohosh.
b Twenty females were examined.
® No. of eggs laid per females examined.
Means followed by the different letters in the same species
are significantly different at 5%, level (by t-test).
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Table 3. Duration of immature stages in the two Epilachna species reared on potato or wild plant leaves

No. of Immature stage (days)
Species Food plant replica-

tions L-1 L-2 1.-3 L-4 Pre-P Pupa Total (¥4-8SD)

Ev Potato 12 5.5 3.4 3.9 5.5 2.6 6.1 27.1+1.4

DN 8 5.3 5.1 2.6 5.5 2.6 6.7 27.443.0

 Ey ~ Potato 9 6.2 3.6 4.4 5.2 2.7 7.3 29.441.5

BC 8 7.0 4.6 4.1 5.6 2.8 7.2 31.241.6

DN 8 6.1 3.7 4.6 6.4 2.8 7.1 30.7+1.4

Table 4. Survival rate during immature periods and reproductive rates in the two Epilachna species reared on
potato or wild plant leaves

Survival (%) (X+SD) (No. of replications)

Species Food plant - D — Reprodutctai;le
Egg Larva and Pupa Total rate
Ev Potato 97.74+ 4.9 (20) 77.9420.4 (12) 76.1 97.8
DN 88.2+30.6 (12) 60.64+13.9 ( 8) 53.5 6.8
Ey Potato 9584 8.1 (21) 75.5427.6 ( 9) 72.3 60.8
BC 98.24 5.2 (11) 72.0£17.0 ( 8) 70.7 6.0
DN 89.04-24.7 (21) 82.54-10.8 ( 8) 73.4 217.71
») Estimated number of females produced by an overwintered female==(no. of eggs laid per female) X (total survival rate)
x0.5.
LAV Y FanREPy FAEROH 10530 1 Tho Ev: Yy A EXOMRH v $EFER (97.8) 13~ Y
oo OIBRY A XICHBREEN BB 2T, FarX(6.8) OMI4EThHolc, Z2hid ¥ v HA TRD
Ey: BRI, Yy FAEREAVY RarnX TR 1 ifed 7c b BEDER & RIMPI AR, Wb vy
100% TdH oo dd, VA I UKRE VR THE 55% Tho FanRXXVE»rolzkd T, EvTii#iE@L T v
Fzo 1 MDY B, Yy FAERS AV EYan Y Rank b b vy A EiTHT 28R RD -7,
R>nA 3Ry VROMET, WTFhORBICLEEE Ey: Vv ¥4 KO b7 Y EHE (60.8) i3, ~v
R oTe, TS A XIFRENCHBEN D> T, Y RanrX (21.1) D3 HE, L3 oRE VK (6.0) D
2. REBHMOEFELRETFEY MI0ETH o7, Z2OREHDOEIWTRY | D

Table 3 IC¥ ¥ ¥ A T LHAWEMYE G AL ED, 4 TV EIRDEIC L B L DT, KA OBEA TV
B R (PREIIREIRE) 0% F B £k, F/c Table 4 NORFERTLHEL, By TR A HEICHT 3 EAMENE
WD LI £ TOAEERE R LT, BERHIC RS b,

Ev: %hd - 0o RBFHBE, Py TAEXKEATVY

K arKORICE &#EHB - 7z (Table 3), HHER, # =

Sl EEAEFREIMNAICHRETSE, Ebbh YT WEH (1987) (3, M CH AR EFETL LTHE
VABRKELFEEPRBD bR o7, KRB E BHEMBL TV EEILND Ev (A4 =Vay Yk
WLUTREAEFERE, Py A4 EK (76.1%) B U K VFEUERD) L Ey (WA B URETTFUEY)IZONT,
arX (53.5%) £ V27D Es o7 (Table 4), AR & FREO i CEAREEL RO, T TR,

Ey: $1# - OB EHHE, “TFHhoRMTLER FROERFEBBOFERLADET, RE (REEY &
EME D o7z (Table 3), EMLR, i - AT By AERES) I AR kT 5,

Y, WFhoORBTLEEEN 2L, R EE L EF EvIiconT, BEIMEE, | by ENE 9
TRIEGRIFLAEE LD o7z (Table 4), W BRHIAEER, WRH Y BEERS XU - B
3. HKHY HiEE FHERDOSHEZ B L, ER, FEROHEERHL

Table 4 12, HRdH 7Y BIGESR (R ik X OEIRD SR LEEDRMER, 1D D BEIRERR L UM B A D B R
HADOTUL £ TOMER) 2R L7, Yy HAERDIEZ)DBEL, Sl - FHOEFEREF
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Fig. 1. Comparison of population parameters between
non-pest and pest populations of Eptlachna vigintiocto-
maculata (Ev) reared on potato and deadly night-
shade (DN) leaves.

tion: SHIrAI (1987).

Source for non-pest popula-

FHERIY» HAER, ~V Y FanRTELAEEN
N e, go@ﬁﬁkﬂbﬁbc}:w‘mﬁ‘*ﬁﬁr
LTwW3 tEX bhk (Fig. 1), RICEy T, [FEkiC
B&%ﬁbk%ét,%E@%Hmw4aﬁﬁ&/L@
BEOIMERIZ IRV v A TR LAV Y FaeK X )Ry
Loo, EEERE L, | bl ) ERK LR BY
RIS » A ER >V FaaE>uf 3 vRy
VIXODIETH Y, Shil - WiHOATREBEFIRDL 3
DREMTIZELAEENEVI LMD, x4 EL2
BOBAEM I LIZEREOBEAEER LTS LE
Zbhiz (Fig. 2), T7bb, Ev, By £ b, HER, FE
M EEEOM T, AR MG EICEE BV
BVWEnx s, Zhix, BAEED (~VY Faudad
AUREL) BARBELLI-EER, HEALEFEL
UCHIA LT 2 3B B AR T b AR R 0
&h, =%, Py VAT REEL LILLER, WEET

§§wzoo -
?E%mo{
o e | N o

%, Surviv

immature
o

> =)

Reproductive
rate

.

$00

BC DN Potato BC DN Potato
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(days)

Duration of
immature stage

Fig. 2. Comparison of population parameters between

non-pest and pest populations of E. yasutomii (Ey)
reared on leaves of potato or wild plants, blue
cohosh (BC) or deadly nightshade (DN). Source
for non-pest population: SHirar (1987).

Cr TAERREL LIEBRBRAEWEEZ bR BIEER
EEFET D, EREER L FARORmOEHRAE LRI
fRTHD, Licho THEEFRA L7 3 BEHORFEICR
- THIE, Ev BX O Ey AEBORE I+ 5 @A M
i, ZomEEEE L CHE L TEpiBEO R 5
FTWIBRWEWR B, B L FIHE (1987) DEBETIE, By,
Ey &4, L 723 _RTokRiE, BEBORKL oK
WAMHKXTL, FhEFLOREL XERL, Pl
Edh 30 HU REHF LD D, ~Y Y Rariidg
avRy i, HERROERITHCEFT2IHET 5
Lk, BHEITHOAEIHIL TS EBELx OGNS, &
7z, FEEMFEBREST v H A I LA 2 O 5 B0l
BEFRLIEZOE, Pv VAT LAEBCHERLT
WFER M, Vv VA TEICIHAEEDOEDO X 5 E
IR AT 2B E v L EI BN,
Nakamura (1983) 1%, 793, A3 vKRFr B X
Unv ) Raeh CHEEYEFEL TS EvEET U b
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T AL, SRRSO B LT/ MR e AR
ML TWB LB, AROFRIT, BAEHY (BX
URIEEREY) 2FE L T2 ERERDEFHED BEERD
RE T, FEHEYOHSMAHFASCHFRIZT TR, F
RIS OBENEBLREVI LETBLTVS, B
T BISEDICHEST, TA e A K, Fr=v
B X Ehoftg, FEINBIUIHE IS LIEEICE<
Q2RHE R HRIZE D L D% (Harsorng, 1977;
BRATTSTEN, 1986), Ev, Ey OHEHH TH 5 7 2F0 2
IR oOFAEY I, BOWEEERE > T A AR
$H (atropin, magnoflorin 7% ¥) 2 &L L DLW (KB
B, 1978), “hbDEY L AL THRTBRED
PR BRI DA A F—FBRRTZ LICX
- C, FARDBFESIBEAMA LTV D LEZLR
%o 5%, EvEEOBIAS (& ICEIK) [SEET 5HE
Wik 5y g, VRO REERIVEIC B 2 e &
LCLEELEILRS,

LT AT, EREGH L ERCLETO B AR O R
(FH IR EEME L L) & HT 5124,
LR EERBEORRE 0 T o DEEBEFOBELZ ] 5
Az Ui i 578, Scuaerer (1983) i, {45
WD Epilachna J&7 v b v LV OREEYEHZEL, 1 -
FRTAYVITA LY Y, A XREZAFHEHOEE
22 Td % Mexican bean beetle E. varivestis DE A D
FHPE LT, AR Desmodium (X A E bF) &,
Crotalaria (¥ X % ¥ X)) J{&a2T 7z, LL, AFEDOH
AR R T B RGOS ATE LRI L Cbh
STV, BETE, B (1959) 2SEEO 1L o
QM S RELL AT I A=V 2T YRV TUY
FHEOYFTHFIF L D) OV T EITHT K
HOTMAREGBAEFRERRL, 7V IETdedHEE
LTWaHiugE b, 7¥IET ¥ HAERERRCEEL
LTWa B OFEROIES S, Yr IA4ECHLE
WHE Y EA TR TR T ERE L, S50 - iTH
(1961) 13, FRHED Y ¥ H A EEARTMCEEOREA
FERIcE > TERLEZ D, Py HABRHTS
AR EKICE - TEERE LA T LR T SRRt
L 720, ZOBELWIFESZ IR TN,

Z DX HICERILOBERIC OV TDOHFREIHEIT L2
B L LT, ERAREL 2 ORFL i 5 IEE R EEEH
DR Z AT 20 NRNETHL L &, BETHE

& E o M E R L Ty 2 IEE ARG R Shic
AWz b EpZErohs, KFETL, FEERREERE
(B, 1987) LERFEGHE (K@) EEEESETE

BILOBBERTHICE, W >2DRE NS B, Ev
T, G ThL VY FawddFEd o EERE
bTPLMABRINTELT, &b~y Faah
Ev OFABRICHRTOL LS KBRS En
B (M3, 1988), BUE, WAL BEREZRTER
EERED, V% A EOMEBRBLATIC VY Farg
HFEELTOWRERHEI LT TREERRL 20 L
EZITAW, 2F D, Vo HAELUMOEE L FTHY
ELT, »v Y FaalAoSEEy 3 ifET 5 kM
BEZON, ERLOBRERTSICE, ZOMREHS
PICLATRER RV, JbifEE T, ¥ v U LT
DB EOFTHY E LT, Kartakura (1981) DiEH
FEICX Y, A= ka s Solanum megacarpum
(FARY EXI¥~=HT Y Schizopepon bryoniaefolius (U
VEhH BHER ShTW5, AR (1988) i, A& JMHTi,

AYY Raan kDb i Ls AH&YXF Physaliastrum
Japonicum (7 AEY) O AT HEME & HIF TV B, FHED &
5, Fo&E b LIfEmEBEohThwiaYy, £ Ey T
i, HUSEEBER ORMEICE LW ER R D 520

(KATAKURA, 1981; F &, 1988), B LTI, A#iodk

BEEEE (FEBERTEH) L8 50 km BE G B Hic
ST BIEEREEEE (HH, 1987) 2RILEFROME &
BHLLTHOYZLEITERVWESH, 2D Ey Ti,
EdEGE L IEEEAR L L, FEROBRER
FTOHAIE, R eEERESRE LsdhiEns
A4AN
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) EHREGFBHGICOMAT 244 =Vavvhy T
VRUBDY L, Te A ERF AR EFABHEM A H
FELFERELTWEF A=Y 2y ¥Ry 7 U (Ey)
trtav=wg557 by (By, 2HhET THEAERE
TSy F EFRTRTWE) © 2 EEERIL, Yy b
A LHAEMEYE R LIS X THEL, EIMER, 1M
BV EIE, YA X, KRB OAFREEER
B, BLXUHARD Y MR E LT,

2) EvTRBYYHAELZRELTSE, ~v ) F=
VEREE L EXICHSR, b D BEEIE L AR
WIAEGFERIIL, HHh e BERITH 14 fHic 8
Llc, JBRH A X & RAMHIRE BRI BER OEN
o7,

3) Ey CEVrxHAEERRELT DL, HRHRY
WHERIIAVY Faan2R8EL L X032, LA
AURY VEREE LzE T 10 fHICmL 7, &
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