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Effects of Juvenile Hormone and Molting Hormone on Diapausing
Adults of the Alder Leaf Beetle, Agelastica coerulea Baly

HAen A

Jin Woo Choi and Kyung Saeng Boo!

ABSTRACT Studies were carried out to investigate effects of temperature and photoperiod on diapause in-

2]

duction and of juvenile hormone M and 20-hydroxyecdysone treatment on diapausing adults
of the alder leaf beetle, Agelastica coerulea Baly(Chrysomelidae: Coleoptera). Its life cycle and
ovarian development in adults were also observed. The beetle had one year life cycle with egg,
larval, pupal and adult periods being 7-10, 19-21, 14~15 days and about 10 months,
respectively. All adults showed a diapause syndrome when the larvae were reared at 20°C or
25%C in combination of photoperiods of 16L/8D, 12L/12D, or 8L/16D. Their ovarioles did not
show any development of viteliogenesis before or during diapause and even when exposed at
15C after overwintering. When diapausing adults were trealed with JH M they resumed
feeding and laid several eggs and broke diapause condition temporally. But diapausing adults
treated with 20-hydroxyecdysone did not show any response.

KEY WORDS Alder leaf beetle, Agelastica coerulea, overwintering, adult diapause, juvenile
hormone, molting hormone

2 dve 2528 # (Agelostica coerulee Baly) 4 32 #9W #710l oixe 259 5
7l 9% 2 {9432 E(juvenile hormone )3 ¥ 3 % = & (20-hydroxyecdysone) o] & HF
A 45 mlAs 9§ 2AEY] Y8l FYSY. cvTddes ddol 43 2wy
o o, R3, &, 427U L 4 7~109Y, 19~21¢, 14~15¥, & 1079 T A HAY.
ey RAEde] 4R /F5& 25T 20C9 z=AdA 3718 Zz+ 16L/8D, 12L/12D,
8L/16D2 galdtd ARSI RE ABo] FHo Eol7} olFLS WHASHEHUE =
Ao g AA4FHUG. FHZINFE d4E AY A gton Frdrie HHME 25T,
16L/8Del =& A171™, G4 @] F453A4 Wesdoh FAFA 43 FYs=2£8 ¥
Y3t GAHo2 RO BRHIL 4ge] ojfoHou), ENIZRL oYW AT vl
A= FE¥ct

M of 2ejsUdd, alder leaf beetle, Agelastica coerules, 8%, 431, YHFY,
frerze, gzae

1 MRS RFtASR W4ENBH (Dept. Agric. Biol., Coll. Agric., Seoul Natl. Univ., Suwon 441-744, Korea)
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Fz2e FHolgte Soly HIUEE Tl
A A wat Wate @7 HE7 S8 A
24, §53, ¥4y, P3tA @IE FHEo
(Tauber 5 1986). A HH B TFEL F
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HEgHe AAdA LA A A@sE7
Wi o]F FAY 2HIAZA 2 FE
AN g5 E(JH)o| B3ttt del 3 vh(de
Wilde9} de Loof 1973, Riddiford®} Truman
1978). 23y} of& Rz FE FHgo
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oA FHAMA . Al7]e]l  LELA] (corpora
allata)7} 28 A3 Ho] FAIZ L W F
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A3lEel feUsare FE7t F71gd o
13} A A 7 A (vitellogenin) 7 3 FHE HAoE
ety A3 FHoM Fds220 dY4RA
o #BAsE HoeZ BIHUCTH(Numatast
Hidaka 1984, Ichmori % 1990, de Loof$} de
Wilde 1970). d& EH9,
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S 2l 5 8 &) (Agelastica coerulea Baly) (Y
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£71(20cmx20cm)ol 507044 Wi 25C;
16L/8D =+ 15C;16L/8D, A& 5 60~70
% ZZoA AFAIFE 4tFE GolA F
38 §5& 300tEy Fo2" HE HA
(8.9cmIDXx3cmH)ol Y1 E2eUfy &7
YR 9oz A&t

#HR7I

FAE120E 24 Y8 AEE g8
16L/8D, 12L/12D, 8L/16De] 37139 20T
92 25CY 2xx7d F1 3 dFqA 13
3 FF< 3008 Mdsieq 2e 29
Eg HAld FFsed L AT TG AS
& 3ot

A& f3EL E9UiRy ERUR F
oA AHY F& W& Fgad §71(15x%
15x15cm)el &A {HAD S A7]A &

A FH A ES AT

(el £

FH7IE B dhe EEYEE FHI Y
3 3¥T oke RY TE FESAAM EF
Z9 NAE AWPstod 257C;16L/8D2 A2 4
HAZ &0 H AAALE ¥ MAES
Al71gg 2% AgA4d94(Nacl : 149.0 mM,
KCl : 40.0 mM, MgCl.:9.0mM, NaHCO; =
pH7.00] =4)(Aston® Hughes 1980) < of A
Rt FaLTE 3 F A7 (Model TS-2,
Vision Engineering LTD.) e 2 #astgch =
g Id% AYAHEEEL 15C; 16L/8Dg =4
o Had F 3¢ NFHZE FHE, FAIIL
o FH 7 Eolt 59 JdLLSHAEZE
A At

28 X2 §1

32E0 FUFEY FHR=AE U
sl fFFs=2£(JH M, Sigma Co)d ©I
% 2 2 (29-hydroxyecdysone, Sigma Co.)9] +*#
712 Z2E2& FH Eo7A 154d A
of zZtzt e F 1 AAE ZAEHGY. F
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HEQA JHAE I8 18 & A BF 4
AR vlo)e] FZWol olive oile]l ¢ JH I
T 23 FH 50 XA €I EES T
7} Hamilton microsyringe® FArstfAch Wz
TZE olive oil#} 22 FHFE 474 1uA
Atgstdem HelslA] g2 NAE TEE =
Ao vz F&sI.

Khan $(1982)9 Ag#AaE #Huste ¢
A JH = 74 % 5, 10, 20, 50, =+ 100 ug
£ oilveoiloll &8 AA 1plS FASHL2Y 74
Ay APILFTFE 20~290t] Yo
Ay Fo MA= Fehxg §7/(16x15X
15ecm)ol B#&td 24°C; 15L/8Do 1 A
2 Z 3UAFE A4S ELUF 48 AS
THIEA AHE BAAC. HAHFES 4
Area meter(Meiwa Ltd.)E ZF s g1l ArgE
&e 25C; 16L/8D, AU&EE 60~70% o A
Ha3tH A B33 vh(Lefevere 1989).

g3 o ¥

A BHAL

2 gl 79 (Agelastica coerulea Baly) &
Azl el ZFoln 259 HEA F HEES
NEA 7ol A HEFH HHlE AW
AAA NN JEL 492 RE AN FHEA
AL ANHA 4o G X 4~6Y

el otk A4l 28T HFo &

F R ARTAL Az wet (2
H 1) eEASe] dA L5 e FIAA A

w ath o Gth 8 W

Number of oviposition

1

Q = N w s O &

Fig. 1. Interval(days) of Agelastica coerulea oviposi-
tion at 25°C ; 16L/8D(— @ —), 20C ; 16L/8D
(— O —) and natural condition(May)(—-—).
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Table 1. Developmental periods(days + standard error) of Agelastica coerslea
larvae at different temperatures and photoperiods

St 25C 20C

age

g 16L/8D 12L/12D 8L/16D 16L/8D 2L/12D 8L/16D
Eﬁfva 7.4 £ 054 10.6 + 0.00 6.7 £+ 0.00 10.7 £ 0.00 14.0 £0.00 11.1 £+ 0.00
1st 5.9 + 0.22 5.9 £ 0.00 5.3 £+ 0.00 8.6 + 0.00 7.4 £ 0.00 6.9 £+ 0.04
2nd 5.3 + 0.42 4.8 + 0.00 6.3 + 0.00 7.8 £ 0.00 6.6 £+ 0.00 7.8 + 0.04
3rd 7.7 £ 031 8.7 + 0.00 9.3 + 0.00 89+001 11.0+0.00 10.1 + 0.00
Total 18.9 194 25.3 25.0 24.8

AFE FLAAE Ao U,

HEAHTAA 2L f359 LSVH(E 1)
2 Az wg =ZA zoluz] @R
G e £71A] AYeEzAdA EE 12L/
12D2] F3 FFA AN 713 A= 25T
A BT 51%, 20CoH HFE 29%0 71 7|7
°of 2883t & HUE FFASIITE
Fzze Wsle ue G AT AW A
2 &L & gArh g5 AN fa2Lsrne
DFo] FolFel wel 25ToAE ZAoA=
YA W, 20CoAME BolAe A¥L
e '

LY EAHIFEES 25C; 16L/8DZA
AN 71& w 159 FEL Ztz 439.3 + 14.6,
662.5 + 14.3, 1066.1 + 29.3 yum=E ZF = o] zZ
F7lott 50~60%<9 Ho] AAELEL Bt
As2 F2 ELUF(A hiruske) EFY
B (A. hirsuta var. sibrica) & 7}8} 5|3t 2
AL R (A glutinosa) Y & A A3 o).

AdA A 38 FFVNE B HEHEE
2 S B 28U F W ¢ o= Fof
b g Az AWen 4450 ¥ 14
+ 149 &7)(HE 59, Ug 8~94)& A
I o F38 Jag MAStT oA 14 +
14€¢ o A & FHoZ Eojzich o)l
2 53 282 AdAY 25C; 16L/
8D9] dYMME ulxdA velgon A
(1977)9] Bt & zo)7} YA

Z 2 XAEE =AM B A3 25
Colld 28338 2oludy] AFste] 24L/0D
AA 7Hd @t Aol FolFel wa v}

3t 8L/16DellA] 743 A dElgtoi(2y
2). W 20CoAd Aol mat AALgo] 2
Aozt g eyt fHF ojFolA 7€ u u
2y Eho(2¥ 3).

OlEL FHUAMHZE olEs B2 fAHE
A EE FRA7IG BY F 259 Hsle o
? FAYHZ AUrt 4oz 28R
v @ T a28yY B dge Anz A
ANHE Foud Fol S0 NS —4
Cel <F 409 7t Hes ¥ 25C; 16L/8D9
d¥dzdo2 &71W 28UR -4 AF
¥ A 13YA - PP o] FHE Mo} ol
o FHEL A=Az JE¢ AeAg W
A Bya AdAANN B oA 23
= AL Aed wWE 4dF FFAANYHYE
Bedch

3 B

AEE dolM AlFse K23 o A W
717t F<¢ 20Ce 25Ceo exzAdAM Z
7+ %378 16L/8D, 12L/12D, 8L/16D& &
oA AI&3l e HFEL EF FHd Eo
7t ol HFHEE Y= Aoz Uy
o & GolARE A g A x99
FE A7 28 AHad$ 2E A7 £33 %
14 £149 7] F9F HAL P & =25
FHol Eol7l ¥ertA BRIV LE XA
Fael Y gL niAx EIigun QA
T& DAl ol2d Folo] #frHE WHFH
& 3= Ao 2 JElyr).
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Mortality (%)

st 2
Larvae
- 2AL/0D - 16i/80 -O- [ZA/120 -O-8L/16D -4~ OL/24D

and pupa

Fig. 2. Mortality of Agelastica coerulea Baly during
larval and pupal stage under different photoperiods
(25C).

Mortality (%)
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1 W — 1
1st 2nd 3rd pupa
Larvae
—— 4L/0D -&— 16L/8D -O- l2&/120 -O- 8L/16D —-QOL/24D

Fig. 3. Morality of Agelastica coerulea Baly during
larval and pupal stage under different photoperiods
(207C).
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k. Fdol Eol7ty] AHe daaBe AY
S EA g FA4d(germarium) T F3A
(vitellarium) 2%t FEH I Y AL A3
ZH o] AU FUch 3€L ok AP
MAE 15+ 1C; 16L/8Dol| =2A7] F 4
JER TEIM dhsFo AUH SSAEH
(dojgt F)& A ZHeE ¥UrE H3 s
BodEA gk & MAAFY d4A4H
Aol oF 735 um, 14Y Fo = oF 760 pmE
£ Hgrt gllen o= AL AL
74 71Re e A 3R oz A <
22~25%E A2 %o|Act

I 39 AFPE AHEE& 25C; 16L/8D
Z7q &3 289 dALT TSAFE
AU, olu, & Yo Z FHE uweo
A4BE FHo E7tr) AHe B4 E
2 o7t gldow o 850 umo} dAaLT ZH
olF AWM Y7} ¢ 25%F A A
o|E¢g 25C; 16L/8Dxel Hzstd 3UA)
o] FRE diade Aoy FvHIT G4
of @ EFo] 2FHH7] AFAdFYor FHA
GdEE AW A no7t gojves 697
de dia4L®e o7t 1,250 pmZ, FH 4ed
o] Aojute 9YAlE 2,250 umE HojF o
o o] AAAole < 40%7F FHEHAE A
A AR FE7 AU, QAN E
AEH MAEC] N2 28 JAL A
ZEA daso] B8] AR

Table 2. Effect of juvenile hormone Il on oviposition and feeding
of diapausing® adult female Agelastica coerulea Baley

Total No. Pre- Oviposition Total No. eggs Amount
Treatment No. Insects oviposition No. eggs laid by eaten by
insects ovipositing period period laid 1 female 1 female(cm?)

Olive oil 20 8 26 9 281 35.1 124
Distilled water 20 3 27 3 99 33.0 18.3
JH W 5ug 20 20 11 12 328 16.4 28.1
10ug 20 9 - - 0 0 36.8
20ug 20 11 12 13 207 18.8 22.1
50ug 29 17 12 9 312 184 10.9
100ug 28 11 14 19 428 38.9 274

¢ These females had spent 15 days in diapause before hormone treatment.
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L. decemlineata®] 7 ¢ Y3 EE 100 uge
el AT 4R Botelrh 4SE BY
3 1 o3t MAISOAME AR AT A
BH YA oF MAAM AL =R
(Schooneveld § 1977). % L. decemlineata®l]
sz guiIz2 g FA HEg A
$ €MIEEg WA AMsn 48A% o ¥
fF¥zz2g Mg Ao FHET 47t
fFIsaEes 9A AHHE FH EIHI=EES
48A17F o] F AT AL R A =gk of
23 e gYsafe] FH ZTEOYE o
A3 AAAAFZ EAd W9 JH-esterase?
715 & gAY R FYdd & FYsE
£9] negative feed back & WA A Frts A
£ At 3 A4 5l ol (Lefevere 1989).
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o] A& 7AE FYFIZES A AA
EET WA #Fuo dEgAd fFgszEE2 F
A FQ AMAAM dAAHQ FH elmpe A
£ 8424 F g YzEo

2 EEH
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