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Effect of Juvenile Hormone Analogs on Silkworm, Bombyx mori L.

I. Effect of Juvenile Hormone Analog “R-20458" on Increase of Silk Productivity by
Topical Application.

Young Il Mah « Sang Poong Lee « Ki Won Hong « Ki Uk Sohn.
Sericultural Experiment Station, Office of Rural Development

Summary

Research on the hormones of insect has followed by the special opportunities and problems
arising from pollution. Since then, the main frame of it has been energetically exploited by
ligation, decapitation and so on.

In the meanwhile, knowledge of the biochemistry of hormone action as well as other aspects of
biochemistry in insects has been gradually disclosed. Since 1966, practical.use of active analogs
of the hormones has been also worked out as an insecticide and brought the features of it to the
light. On the other hand, it is expected to afford the increase of silk productivity resulted from
control of the fifth larval period by delaying normal development.

With these regards, some of analogs have been tried to apply practically to the silkworm. One
of them is “Manta” produced by Zoecon Chemical Company and it is presently used for the
increase of silk productivity in Japan. Another one is “R-20458, not registered one, issued by
Stauffer Chemical Company. It is still pending for the silkworm growth regulator.

For the posshility of practical use, two chemicals are tested on the increase of silk productivity
by topical application and the obtained results are summarized as follows.

1. It is evident that the fifth larval period was extended by topical application of the tested
chemicals “Manta” and “R-20458” at the fifth instar after 51 hours of the last ecdysis, ranging
from 12 hours to one day, as compared to-the control.

2. In survival rates, there is no significance at 5% level between control and treatments. It pro-
ved that there was no toxity to silkworm by topical appication.

3. There is an increase of cocoon yield in both chemical treatments. It was resulted from increase
of weight of single cocoon. “Manta” 2.5ppm produced 22.2kg of cocoon. It is equal to 9%
increase in index, as compared to that of control. In case of R-20458, the increasing rates
were varied at the different concentration; 21.4kg of cocoon production with 5% increase at
sppm, 20.9kg of it with 2% increase at 2.5ppm and 20.6kg of it with 1% increase at
1.25ppm in index, respectively, as compared with that of control.



4. Percentage of cocoon shell was increased by topical application. In case of “Manta” 2.5ppm, it

is 25.6% which is equal to 6% increase in index, as compared with that of control. For “R-

204587, the increasing rates of percentage of cocoon shell were varied with the different level

of chemical concentration. They are 25.0% of 495 increase at 2.5ppm, 24.9% of 3% increase

at 1.25ppm and 24.7% of 3% increase at 5ppm.

159% increase was attained at “Manta” 2.5ppm in the weight of cocoon layer based on cocoon

yield and percentage of cocoon shell in index, as compared with that of control. The rates for

“R-20458” are 5% increase at 2.5ppm and 4% increase at 1.25ppm in index.

L =

E# Hie Besl PN o2 oz =
3 olw 4R BERES glo] RAT R B W
e T2 R BE Y OBH %9 Jkdd k8 oF
A%

BHE 2 Williamse] &3 #HETE BT WES
Butenantd] BEEES SERHEE AVz o #ES
{LBEEs A ARERY TR ZEERS
eh. Al 2ZkokBE ARBES BEHEtez RY
BEBRES FETS R £89 BERES O
#lstel ZMEl=AY FIAL BHEA dodAz T
S BRLMS EEAA BRYHRE ol B
w24 e BB BAMLISA 9.

B B Zoeconiitol A E HEHHFETE “Manta”
kol KIystd HANAE oln] oo EHAIZA
HE 29l o= g3 Stautterikel k] “R-20458"-% FH
Tale] BRMLT B slol ol Sol B WM RA
s s e

IL |ER

E# TEo B3I WHEe 1934F Weigglesworth®®
o] #3 Rhodnius prolixus®) FRiZd B RS %
2 1936%0] = BounhiolV7} o Allata®8§ &
o] HhERIES BlEE TES TEE vz 3y
o}, 19444 o]l = J 2o 8 Fukuda¥e] k3 Allatagh
It GEZE FUYREFH2 BHRA AT

Wigglesworth® (1963)= Rhodnius prolixus®] 20
AR sEEifS sl 128474 HEEES REY

oobut HhBHIME EERAZL F 9= NPT A7
R 5L Biie 58 sHAG Y2 dgoh. Sehnal
2 (1968) %2 Galleria mellonela?) £ RIS
3-68 Alolelwl $hEEE #HET REdd= 89 K
BFEXE FERS wE R $HEEZES FHoE
b7t poEsE o2 Sl wHE  $HBHMY KR
FEF 2 ANBETE HBHS HEE e

A =Heol A KESA Dotz stg.

gt Williams®™® (1956) & Hyalophora Cecropia®&
AL BBl A WelZ|EE 2% Uaels mMEE

E o vhele] R HEEEC £BoE g%
RE BRI o] HHe| ethero] sz Bhol RE
3 HEYS #EsdH

T8 HFEEEY BEEE odd #ED DHdE
BE7 FE2 3 ecdyson FE T $hEE ] LPEY &
Wel ol ok IS BHE) o Foid i sgith

Joly® (1968) = A& TEoletx #HiF RESH L
Kfilel B fFHtY SRBES 5 39 #HE
Miael FE R Wik BEEE Fox dgd.

o] sizto] LhEEES HWMARREMN Wost HiTH
= Fiffe] 02 oo W3 (LB HE HE
ol BRAM Y. H Lol HEEEY BwES FH
B¢ Farnesol aldehyde &%l etz wazid. 2
At BiTel $HETEY LBEEE L B BAA
RO R

Bowers”(1965)= $h#%EE2 Farnesold 7§t
8= 4 trans, treans FEE 232 YE o] iEiol =
ot 39 o

Riller'V (1968) 52 CecropiaBiol A ko]l =& #
HE #itHdlel trans, trans, Cis form& & Cye9l 1k
Aol st L Meyer® (1968) 52 Cind (L& s
o] Cis Cecropia Juvenile Hormone(JH I) 2 Cyr
Cecropia Juvenile Hoomone(JH )2t & 4&8A =9
o},

olshalol LHEEEY HES #El waA=A &
RGEETEY B#Eel sz, 89 fitsk @)
BEEE € AEPBLE B8 SRGEIEL gam
24 FiRse 2 AE= o] BAELS ) ey =2
® Tolol= BEEEAA BB i £H
Zoeconjite] Al &= “Manta”sls ARHHEEEZ S BB
Btel Aol A & oln] WALA . ¥° EE
Staufferjitel 4 = M= A BT “R-20458"2 ¥F
ol #EK FIHE & derts B 2A o F3M



T HEARE v 2 BRE WE
IL ## ® Kk

1. Bt8tH
7b. Q) $RRESE : B117xE118
(2) EAHEHE - 78 B
3) ABE K& : %28 3RE
v SR
(1) Manta (Methoprene Zoeconjit)
Isopropyl (2E, 4E) 1l1-methoxy-3, 7, 11-Trime
thyl-2, 4-dodecadienoate (C1oHaOs, 310. 48)
(2) R-20458 (Staufferil)
1-(4-Ethylphenoxy)-3, 7-dimethyl-6, 7-epoxy-
oct-2-ene, mixed E&Z isomers (CigHgeQ2, 274)
2. RARE

BHL ) BRERE |EEGE SERRD | SSEK
Control LB B lmpem s matk | E¥1005
Manta 2. 5ppm 51
l 1. 25ppm
R-20458 2.5 ppm
5 ppm

IV. REHER 3 2%

A& BBl B “Manta”s} “R-20458"8 R E
afrnesol BB {LAHEN EEA| trans, trans, cis
form& Z=zgch. 2y “Manta”& HFEEE] —i%
ez Z22YE epoxyES methoxyXz BHsig =z
ester #H-& Isopropyl ester2 ulo] el 9]
SR META AR BR BXETAAE “ES %
o] i Staufferiite] “R-20458"L ke Eo|7 84
esterff5-¢ ParalkylmethoxyXz BE#E Aot

1. ARER

HEETEL ik old B WEEESE LM
faRdl #hEETEA | BESe BrTFESC A
oz 3r o] T Ro] BEho®E HHEE o HE
‘AT &Hstel M esterased] fEAS Mg
et wet4] RBEE R ERme 4bot BES o %
BRI #Ed e Ayt Y9 (.H Law$?, 1974)

Eq Follof felde HEEEY BEA Bite ¥
= 5B = ot TE Y BMIHE HolR
o I EMREd et REHe d2dz fd(kH
FWE®, 1975) #akq o] Wil ARHEEEE
BENE KEME 5bE BEADS Rk B
A BikE o] mpAAY ffHez g BHHEY

it 3 ERAY RBAAANE T Fol HBRY
BiEol #HE Aoz A4dd,

# RBRAAE SBEEE B8 B2 o Bl
<l 5Hb MAHR 51RO fLaAgERIel “Manta”9t “R-
204587¢ WMER BEEES KR RldA e g
Zo] oy el SlolA BB REEES 7H 168
o] 3 “Manta” 2.5ppm JBEE “R-20458” 1.25ppm
E % 2.5ppmEE 8H 16Miloz 1H) Aoiz ey
“R-20458” 5ppmiE = 8H 4F§fRc 2 128:R]c] Al Rt}

Wigglesworth'® (1963) £ Rhodnius prolixus 58 12
Bald $hFEEEL RET =24 haiife] EEA G-
3 89l 32 Sehnal'? (1968)2 Galleria mellonelad] #
i 3-6H Atolo] $HEETRES RETo=A Ao
EREAGE ¢ &R F %K Aok =3 58
R R #ESh aREEN 9 ERPEEeE
9 % 160 58 B &R HHF &=
ol E T EHl: WAMNEMET gz Bedo

Table 1. Larval duration and survival rate

Concen-| Larval Duration

Chemi- | tration | 5th | Whole [urvival
cals of instar | instar E‘;‘; Index
chemicaldays hrsldays hrsl "2
Control| 07 16122 19 85.0] 100
Manta 2.5ppm| 08 16 | 23 19 89.6 105

1.25ppm| 08 16 | 23 19 87.9] 103
R-20458 [2.5 ppm| 08 16 | 23 19 87.3 103
5 ppm| 08 04 |23 07 93.00 109

L.8.D. (5%) - - 5.71  ~—
cv. (» - — 2.7 -
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Table 2. Increase of cocoon yield

| Cocoon yield includingr

. Concentration Percentage of Wt. of single
nChemxcals ‘ of chemical best cocoon cocoon Index { fo'iolu&lgogof:gfae Index
Control 84.7% 2.57g 100 20. 4kg 1000
Manta 2.5ppm 89.8 2.74 107 22.2 109
1. 25ppm 84.9 2.60 101 20.6 101
R-20458 2.5 ppm 88.1 2.62 102 20.7 101
5 ppm 89.8 2.63 102 21.4 105-
L.S.D.(5%) — — 0.13
C.V. (%) — — 0.9
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Fig. 2. Increase of cocoon shell
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