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Reproductive Diapause in Univoltine Phytophagous Lady Beetle, Epi-
lachna admirabilis (Coleoptera: Coccinellidae) in Kanagawa Prefecture,
Japan. Masatoshi TAKEUCHL* Miyuki SATOH, Kazuhiro IuiMA and
Masato TAMURA  Department of Environment and Landscape, Junior
College of Tokyo University of Agriculture; Setagaya, Tokyo 156-8502,
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Abstract: We clarified the effects of photoperiod on feeding and egg-
deposition activity on the phytophagous univoltine lady beetle, Epi-
lachna admirabilis. Emerged females were housed under 15.5h light:
8.5h dark (15.5L-8.5D) and 13L-11D for varying lengths of time. Irre-
spective of the photoperiod condition experienced, females showed de-
creased food consumption in June, which then recovered in July. Beetles
transferred from the 15.5L-8.5D to 13L-11D condition showed higher
feeding recovery than with other treatments. On the other hand, there
were remarkable differences in the number of eggs produced in different
photoperiod treatments. Females are apparently sensitive to photoperiod
changes; egg-laying was confirmed with transfer from 15.5L-8.5D to
13L-11D. We suggest that photoperiod-induced reproductive diapause
provides E. admirabilis a chance to synchronize reproduction in favor-
able seasons such that larvae are able to reach the full-grown fourth in-
star before winter.

Key words: Feeding dormancy; multiple diapause; reproductive dia-
pause; seasonal adaptation
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MU CEMAL A UER RIS RM S ¢ 228, KIRMEO R 1E
B L RE A A FEICRFAS R IDICENTH I LEEA LN
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3. 208 HORINE T Tld, 14L LT O HRIZ & - TIIHEANR

LU, #RMIC—E R T4 (Katakura, 1976; Hoshikawa,
I%PEM 2000b) , KAF-FEEOEHEH £ TREINA LT 528, Z

12 & > RO O BEI0TH R A AT ) 2 7 E RS &
Tf']i%f%?i<&é&tm Y22 AN TS, AT,
H&MHz B2 e 5 3 sk, ZORBEHB BN &
BbhoTED, Thid4mdRETORLICHIZADES 728
DOREBEDOIAY b=l >TnbEEZLERTWS (A

2000a). ZD &K BHIHO BN & R OREF LS 2 B
HASHE R e G OBER) #52% $35 0 142-145
http://odokon.org/

* E-mail: takeuchl@nodal ac.jp
2007 - 6 A 22 H5ZHH (Received 22 June 2007)

2008 4F-2 H 13 HE#PLE (Accepted 13 February 2008)
DOI: 10.1303/jjaez.2008.142

W

IR, A AEBE IR TR U T B AREREEAES L
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WEARE L 2R D, WALz 4z 4 A @25 5 A LA
2P A28 7 HETo 2 A AL EEINZ T bhawy (T - |
i, 1994) . BEIZHHL L 729003, 128 A EFTRTH 4 ERiET
L, Pk H &M TRIRDSSERZ X b (Takeuchi et al., 1999) .

Z DR % O Rt i BEYI I 13 B8 S PE A (R 0D 2 35 s D R
TH 57, MRNERE T OREAR T, JiEEIO 6 AICFHE
W& Tdb 5 7~ F v VI Genostemma pentaphyllum &7 & 5 RAEA
B KE A U (Takeuchi et al., 2005) , ibdm?Uﬂ@@
Yy boBlgse g, EREEMEMRE & B L 7 Imai (2004)
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8.5D D& HIZKFT 5) & 13L-11D #flAaAbE, (1) HENL
15.5L-8.5D, (2) 1H# /7% 13L-11D, (3) 40 HRE® 15.5L-8.5D A
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T, 20034E5 H4 H2» o3 mL, 4HEDSH7H»5 7
H 30 H&E TaTofftilduizong, ik & iE 4 Hgici
ALz ERERIIDWTL, 2+ v — THIEEOMHS DA
A, EEMATY 7 I Scion Image (Scion Corporation) % FVyTHE
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Effects of photoperiod on leaf consumption and egg-laying in adult Epilachna admirabilis. Females were housed under 15.5 h light : 8.5

h dark (15.5L-8.5D) and 13L-11D for varying lengths of time in climate chambers. Six photoperiod conditions were established; constant
15.5L-8.5D (long), constant 13L-11D (short), transferred from 15.5L-8.5D to 13L-11D (long-short), transferred from 13L-11D to 15.5L-
8.5D (short-long), transferred from 15.5L-8.5D to 13L-11D and back to 15.5L-8.5D (long-short-long), and its reverse (short-long-short).
First and second transfers of daylength conditions were made 40 days and 60 days after the start of experiments.

B (mm?) &WE L7z SABIX OB DR LI STETH 5.

F7z, Lo (1)~ (6) OHREMTHE L2 BIMEREA 3 5%
fHEBHAE2? S 90 HERISHSI L, JNBEA 5 10 ROYIRUNE & 17
IER L, KPINDFET 2 2 E0 & iidk L7z,

A ES

6 DD HRGFMICE N7z iR RO fr i & FEINO IR Z L
% Fig. LITR L7z, RBRBBH 2 BT R TOHELF T AR
WAL, 2HZEOSHI6HELIZ16H%EDSH20H T4
HEY 72 0 OB ARIIRKEER Lz, Z0%h6 HIZA->TKRE
WHL, FLACHEAELAVHHERT,»S, 6 HTA»5 7
A EACHOR AT BRI S 2 — v 2R L7, BEROKN
2t A& KRR 5720102, 5~6 A& 7 AD 2 WIS
LT DN &17 572, 5~6 AoV Tid, 4 HEZ B & L=
BEORAME L /MIDEEZ KD, [1- BEEOR/IMEAEAE
ORKfE] 2P L TR L, ZOMRE, 6 UHLXE DK
DEROFIL 0.986~1.0 TH 0, 4 30 O BRI D AT 1 1]

(4 HE) D EHERESETTH 5 70id 26 ik (86.7%) Th-
7o, RICHRRVZHEOMELZIT 50 ThUL, QX ETH
BROETHOMEREIZERMBfEI 2225, 7THOR
BEAERELRDUMXECHEE L7 (Fig 2). &k, 7 ADHEM
B> 22<EELanEINEZ RS, HAERIZ 05 2
A TAE AR B , T 28 & NS Tukey-Kramer $£I2 K % %
W AT 72, ZORER, WEXBTERIEH LI (F=7.15,
p=0.0003), [13L-11D] & [13L-11D—15.5L-8.5D] DIEAE 21t
DX &0 D2k o7z, FRHIEFER 2% [13L-11D) B TI3HE
BEHOFIEAESHE, —BOMEIL 7 Hich > TEHEA MK
Lk oz,

6 DD HESRMFIZH T 2RI % Fig. 31273 L7z, QUBEX
TH LVER RS 6 (Kruskal-Wallis B2, H=19.34, p<0.05)
THHE 2 [1550L-8.5D) & L <id T13L-11D] 4&fFTid, EIIL %
Molz. ThoPSND 4 ODOMBEX TIXEINNED 5z,
[15.5L-8.5D—13L-11D]J, [15.5L-8.5D—13L-11D—15.5L-8.5D],
[13L-11D—15.5L-8.5D—13L-11D] @ 3 DOMLIX Tid 9 TOM
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Fig. 2. Leaf consumption in July under various day-length condi-
tions in adult Epilachna admirabilis. Mean*SE. L: 15.5L-
8.5D, S: 13L-11D, L-S: transferred from 15.5L-8.5D to 13L-
11D, S-L: from 13L-11D to 15.5L-8.5D, L-S-L: from 15.5L-
8.5D to 13L-11D and back to 15.5L-8.5D and S-L-S: from
13L-11D to 15.5L-8.5D and back to 13L-11D. Same letters
means no statistical difference by the Tukey-Kramer method.
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Fig. 3. Number of eggs produced by Epilachna admirabilis under
various day-length conditions. Mean=SE. L: 15.5L-8.5D, S:
13L-11D, L-S: transferred from 15.5L-8.5D to 13L-11D, S-L:
from 13L-11D to 15.5L-8.5D, L-S-L: from 15.5L-8.5D to
13L-11D and back to 15.5L-8.5D and S-L-S: from 13L-11D to
15.5L-8.5D and back to 13L-11D.

BCRAPEIN L, PEUIEE % <, T13L-11D—15.5L-8.5D] Tk
L7=5BED S B 1HDADBEIN L2, L2rLIhs 3UBXET
WEPEIIRN S E RS 5 (Fig. 1), 15.5L-8.5D » 5 flH % BH
WLz 2 X Tk 6 H20 H2 58 1 7 HREOBEINEAA & > 720
12X L, [13L-11D—15.5L-8.5D—13L-11D| TixZh 5 &K HEL 7
H 14 B2 5 FEUR A ik &tz 3 JABEX C 15.5L-8.5D A 5 13L-
1D IZZHE LT 6 BEIIWIH %30 4 5 % TORE B BOFI9HE %
WL TAh%E [15.50-8.5D—13L-11D] T 16.0 H, [15.5L-
8.5D—13L-11D—15.5L-8.5D] T 152 H, [13L-11D—15.5L-
8.5D—13L-11D] TI80 H& A7z, 512, ZThb 3 WX D
PEINBHAGHRE OB AR & LT, BEINAHE S W R TOERR
ORIfEHR PEIIBRMAEOERAR/S~6 AhORKAEAR) O 5k
D fE ik, [15.5L-8.5D—13L-11DJ [15.5L-8.5D—13L-
11D—15.5L-8.5D] [13L-11D—15.5L-8.5D—13L-11D] & % 0.30 T
bHotz. Ak, HERICK S TRHAIERY 2 0 TRIKOERARE
TR U725 0 B BEIN A BIRA L 72 4 DAz, F 72, FEBILATE 90
HHOINREHREOFE %A L -5, EINBOZH» 572320
SUBRIX T RGN 23R & 7z,
SHOFERREELDB L, UTOZEMNWE 1Tk 57,

W

bk T v b EARMEEBEOPILEHUE, (1) 6 it & HE
FfF & T BRI AR S LIHMEIL L, ZO%NIET S,
(2) HARONEIIHRFMISHEE L2, 155L-8.5D 5 13L-
1D NDOZELIZZ DH%OBEREHASES, (3) EINTHES
PRS2 A%, 15.5L-8.5D 2 5 13L-11D ~NDOZALIZ & > TYIHE
DOREMEE XN HROEEEAIEE TEINCES, (4) Y
PRMGETRI, 13L-11D, 15.5L-8.5D E5 5 Td - T & PEINILMkE X h
5.

% 2=

—RIS, RIS R RE, BE) 24 & DT E) EORGR % -
T\ % (Tauber et al., 1986). 5l, & & 13RI AT O
TR 2 RN R O BIEKIRO W REME 2, A EDOZAL & YN
DA SMEEL 7. £ ORER, MR HUZ 3B D WHR & Bhio
HEABD O, ZhoOMEIIZHENFEL TV, I
ITEAROFHNZEIZONT, MRHEIZIHEE 1 7 AB Lan
ILICEERENPE LWL, ZLOMETHEELRELL . b
WD XS5z, BWHOBIGTEEIEID 6 AIZKRAZTF MM A 5
RBAERD &, FLFEUSNONY ETBIgEhs Z LT,
ZOFENH OB EROWMD THIHTE S, 2L T, ZOHAWER
BOWTHOHELRAETERBL 24, ZOEEOM@RIZHROR
M CTE TRk -7, [EHAZ 13L-11D QU TIERIERE VN & L,
FEAROEIENEHE oML 7 HiZk > T ER B
Lahotz, Zhoblistcix, e Adar s 7 A L&k D EAME
FHHHE N, 7 HOERRIZ [15.5L-8.5D—>13L-11D] %5
DUPXTE L, 2O oEADO—RNRROMRIZIZH R
BN —EDORENERZLTVWBDEEILSNS,

—J7, BEIRGOREIIHENRESEELTED, 6 D204
BXONTHAL 72RO FT T TR MR S h =013,
B OME & FEMIZ [155L-8.5D—13L-11D]) # &8 3 WHEIX TH >
7. 3MEEX & % 15.5L-8.5D #* 6 13L-11D ~NEL L T2 5 15~18
HEBCEEIN A BRAG L 7228, Z OBEIIBRGRE OB R =T, UL
HATHER Y 72 D IR KRR L C3 HIEEOMETH 72, &
BREOMKTIZOWTIE, Imai (2004) 3HHEL TR Y, BHTHE
BEMC B B IAROBERITPHLRHO L A FEEIC 2 0, Bk
IROMAIXIFEAERNEVA T bTLAOFARTHEL LT
W3, RIRIZBYE LT H RZL % FEHA(LOBHEE LCHHET
% BEHUIEX L WA (Tauber et al., 1986; Zaslavski, 1988) , 5 A _FAjic
PUEL 72 & 5T, MO IR E R 2 S I TH 2% H
ANOFEEELEM BT, AR E L THEL TW3 0L Ebh
5.

AWFFETIE, R ELE AR O SR RIRTE RIS 351 5 H RO
BEMS2ITU A, Imai (2004) 12 &K 2 SEMEAKRTEOH & Fix
BV O RN XNz, Imai (2004) IZHEOMBEAEIZ W0
THEAER LT 20 O 0ORER A7, BEEYNRIER 1 2%
AR HE (145L) DITO 12L~14L TIEX N, BHSLMH (1
16L) TIEMEIELZWZ &R L 72, g6 OfFR T, JEAM
R RHCER R 2 13L-11D RSB ORI L £ 5 727210 T
GREARORIERE UXOR TRENI 572, X651
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Imai (2004) &, FEMERTETIE, BABRLT (13L) TEH
DG X M =ik &2 RHICR S LEIMEIE S h, Zhe &/
PBLIZZ LS &5 Z & CREMARIG SN 5 Z &y, il
TEARTE D INEE DR & [FIARIZ BEIN DA AW T b 5 Z & &R

LT3, #Eme L, bk 15SL LEORHEMAT, wHf
T3 12L~14L O PEEY & H R EM TR S, miflal kR
LS HRICEMWMIZKIGS 54, #h5)1CIRYNERT & B
IEEN L ARTIREL, RAZMEY» 50O 2 08 L
L7z, ZLC, ZTOHDOEINL 13L-11D ISk h-E TS,
Y& ¢ 15.5L-8.5D I HE L C ikl s h 722 &2 5, fhofiik
DO &S B WitEIZBD b hkhr -7z, T KD SHbg, R
FER L AR &0 S [ RIS T O RIRMED W & 35 Z
CIIBIRRITIREE L <, SR &0 T LihET &
i3,

TRIRPEOHER AT LR & 5 2 BHICN§ 2B TE & %4,
BISIC T Mok o 7 2 b o DB IRHIH RS2 AN 25 S BRI
HET 2D TH A5 2. BY - ERMEEEIFICT v F vy L&
H5AY) EFEERME L TWED, HAER AT 6 Hid2
DOFEMMD S E, 75 Ay VIFEDEFARBE S h7ZIEH»D
OATH Y, ZORFEEITD L VA, 4 HICELEHEE 7
7 F ¥ YITIIMIAFAEL T B (Takeuchi et al., 2005). FEHO
zid, BRAMOKIRCEBMOKIRE & DA% 0 (Masaki,
1980) , HEfEVERH TR 51 5 2 FE R T 2 [IKIE,
FEIHOFAENORF L 1 QAN MR T 2 DI/ TH
5ZENnB0 BZEHEIE, 1999). FEPIZH W TR % 2 FED
BECHIE L2, W25 4 I RoORERTETTvF v
LTIE83-98H, #5727 Tik60-66 HTH D, 2FHOMHE%
RALTHAZENTAT ) #RNDIFERFIIHRL HHT LN
Sz xh g (TN - HFF, 1994; Takeuchi et al., 2005). %
BT 7 v F v YSRGS 25, SR04 - 5
HBERB3BOIFI 2TV LDENL->THD, F-MRFRE L
T{ % 57 (Takeuchi et al., 2005). F72H T AU VIIFHEE
BENEOD, FIHTREHM 2R 6 HiZ > THEPRIHNT 572
B8 HIZEb Lt ahEEHRTET, PO 5 EOH
fbAhtE 5. ALuEEFLIRIAARTE & RIS PHE B VI 7 <
F oY ETEIL, SRk T I AT ) ERATSE LT
LHRORERTICIE 0 HY LA ES 20 PHESh, +ok
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SR & P > TOAR 2 BIORAIHEL W g Lhugs, TR
TAWE T A AT, KRS BN Z#HEi§2 Z& T, 4
YR TOWLZFFIC L2 1ML TwWaeFEAL6N S,
Z LT, KO EREHIBRTOELPIRETH 5 & 5 ICF/HEIE L
72O PACBEEOMHFH THZ S A LS.
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