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Effects of Methoprene on Embryo Development in the Gypsy moth, Tymantria dispar
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Jeong-Ho Kang, Sei-Won Oh' and Kyung-Ro Lee

ABSTRACT We invesligaled effects of a topical ireatment of methoprene(0.5-5.0zl/egg), a juvenile hor-
mone analogue, on embrye development in the gypsy moth, Lymantrie disper. Methoprene low-
ered egg hatching rate, and also reduced the mean wet weights of hatched 1st instar larvae
with the most effect shown at the highest concentration. The differences in protein{p { 0.01)
and carbohydrate(p { 0.05) contents belween control and methoprene(5ul/egg) treatment
groups were ohserved during embryo development.
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Gordon & Burford 1084).

JHel 7152 @4& §39 38, Leety
o ool HE o, JH 242 Ay JH
4} A (Juvenile hormone analogue : JHA) ) £]
a7 #22 2353 9=, JHAZRE epo-
xyfarnesol, farnesol, farnesyl pyrophosphate,
methoprene 5o 2y x 2 (Eugenia &
Sehnal 1973). o] &9 3 Z+ FEE A = A,
@Y, 2aAe] o oA & 2dse
ez BuFEH U (Gunda & Krishnakumaran
1973, Bosquet et al. 1989),
terpened ¢ JHAZ A &5 94 & &57) 94

o] 3 methoprene-&

2 5% YA zEA 2 AR E T e, Bombx
morie] g dle] =3 A9 vitellogenin
A, AEA 2 A4 Fo dae) glgo

2 uE gl (Mah 1984, Cotton & Anstee 1991).
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1. HEAR

1) HE=E

A7E BeE QA48 AT
(Lymantria disper) 2] G0 & &=
7] 16L:8D, = RH 70% =7l A4
T B s e R L R

2) Methoprene &|

JHe ofskE ZAsr] H& T4 fIz=
= FAkH ¢ methoprene{isopropyl{Z2E4E)-11-
methoxy—3,7,11 -trimethyl-2,4 -dodecadiencate)
g iz{ 2] (lopical treatment) & 5. =X
A el= 1% =5 acetoneo] 3|4 A#H micro-
syringe(HamllLon, USAYRE #y&tqdn e
& 1A 0.5, 1.0, 2.0, 0547 SAH =2 &
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Table 1. Effects of methoprene on egg hatching of the gypsy moth, Lymantria dispar

Treatments! Days Total HLRA( %)
6 7 8 9 10 11

Control 21 81 41 8 5 1 157 78.5

0.5 5 102 34 10 5 1 157 785

1.04 9 109 30 8 2 162 81.0

2.0 15 92 29 1 3 149 745

5.04 0 16 34 13 18 4 85 12.5
Total 50 400 168 16 35 11 710 L0

! Treatments : Methoprene dosage(sl/egg)
* H.R. ! Hatching rate

o] 71# =9ro™ methoprene® 2] T a2
Azl Adzste] 5.0u A TE]
W 2). AEdEEEs daea 054 FHa
T4, L0 204 Aelo Aa|Fo] SAret
A e g TP <0.05),

Fo YAFE HEd
=

]

22 o
=4

Table 2, Effects of methoprene on wet weight of
the 1st instar larvae from the gypsy moth,
Lymanirig dispar

Treatments' Mean{mg) S5.D.7 F
Control 0.7625 0.057 45.8336%**
0.5l 0.7500 0.G87
1.0pl 0.7000 0.05b
2.0l 0.6850 .033
5.0z 0.6487 0.043

AR gaslh oA st
Mol 243 FHuAE Reloh FAE 6o
i z&we SFHE JeElWith(E 3). gxE g
gHdle dzdd A EF FEE AAofE
Beod Ak i HEY &g e gl
(P<0.01, % ).

d-F 2] HAAEN 08 e 3 Ao F =2
ol A ghot, 243 4AYAdHE FHE A
ol 2 el methoprene2| Hofe] ASL &

B CHP <001, £ 5).

Table 3. Effects of methoprene(5.0./egg) on protein
contents(mg/g) during embryo development
of the gypsy moth, Lvmanitria dispar

' Treatments  Methoprene dosage(ul/egg)
¢8.D. : Standard deviation
F : One~way ANOV A statistics (*** . p-value<(0.001)

D
Treatmenis ar
0 2 4 6
Cantrol 11.2 9,1 9.9 —
Methoprene 11.1 121 3.6 8.90
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Table 4. Kruskal-Wallis test for effects of

methoprene(5.0xl/egg) on protein contents{mg/

g) during embryo development of the gypsy
moth, Lymantria dispar

Mean sS.D.! X

Control

0 day 11.2 0.7 10.65%%*

“ days 9.1 0.3

4 days 8.9 0.5
Methoprene

0 day 11.1 0.3 14.38%**

2 days 12,1 0.3

4 days 8.6 0.5

6 days 8.7 0.3

' 5.0, ; Standard deviation
? X* ! Chi-square statislics(*** ! p~value { 0.001)

Table 5. Mann-Whitney test for effects of

methoprene(5.0ul/egg) on protein contents(mg/

g) during embryo development of the gypsy
maoth, Lymantria dispar

Mean S.Du U(w)e
Total
Conlrol 10.0 Ll 119.0(238.0)
Methoprene  10.1 1.6
0 day
Control 11.2 0.7 9.0(21.0)
Methoprene  11.1 0.3
2 days
Control 0.1 0.3 0.0(15.0)***
Melhoprene  12.1 0.3
4 days
Conlral 9.9 0.5 0.0{30.0)%**
Methoprene B.6 0.5

' S.D. : Standard deviation

(W)} : Mann-Whitney U statistics (Wilcoxon W
statistics)
(*¥** : n—value { 0.001}

4. Yof G35l BaF HE

AUH Zolth methaprene & 9
do BesE §Fe EF YA FUHE
Aot Ao 4% sdHE Ha(E 8)S
viERulof A Yapd R FRja Zolvl 9lg s

Bl Foth(Z 7).

rle
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#8 2T APTHY Be4RE
(P {0.01)7 daE FE(P {0.05)e 4
EHE x L}El ] methoprene <3

ol &
M owe ez gl SR 8).

Table 6. Effects of methoprene(5.0ul/egg) on
carbohydrate contents(mg/g) during embrvo de-
velopment of the gypsy moth, Lymaniria dispar

D
Treatments avs
0 2 4 6
Control 11.0 12.3 14.7 —
Metihoprene 9.9 9.4 12.8 8.7

Table 7. Kruskal-Wallis test for effects of
methoprene(5.0xl/egg) on carbohydrate
contents(mg/g) during embryo development of
the gypsy moth, Lymaniria dispar

Mean s.o! X
Contraol
0 day 11.0 0.7 8.5]%**
2 days 12.1 0.3
4 days 14.7 1.3
Methoprene
0 day 9.9 0.1 12.20%**
2 days 9.4 0.1
4 days 12.8 0.3
8 days 8.7 0.4

'S0 Standard deviation

“ 304 1 Chi-square slatisties( "¢ p-value { 0.001)

2=

Wl Aol A Zh T8 =7
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FolFglrt. 3 Ensleest
Riddiford(1977) = benzanud, colcemid, JHA &
9 Fatd faf Edx FEe uf HAle oI

g vdga .

e
o
o,

Y

L
i

s
=

el e s



454

Table 8. Mann-Whitney test for effects of
methoprene(5.0x1/egg) on carbohydrate contents
(mp/g) during embryo development of the

gypsy moth, Lymaeniria dispar

Mean 5D U(W)?
Total
Control 12,5 1.2 23.0(197.0)***
Methoprene  10.0 1.6
0 day
Control 11.0 0.7 0.0(6.0)**
Methoprene 9.9 0.1
2 days
Control 12.2 0.3 0.0{26.0)**
Methoprene 9.4 0.1
4 days
Control 14.7 1.3 0.0{15.0)**
Methoprene  12.8 0.3

' S.D, : Standard deviation

2 U(W) - Mann-Whitney U statislics (Wilcoxon W
statistics)
{(** . p-value < 0.01
0013

LR 22

I p-value < 0.
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