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The Impact of Juvenile and Molting Hormone
Analogues on Silk Quality of Silkworm,
Bombyx mori L Fed on Mulberry Leaf
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The impact of juvenile hormone amlogue, methoprene, molting hormone analogue,
MH-IIL i o and MH-11l on silk quality was.
studied in two bivoltine hybrids viz, Jufang (Chinese)xChenxin(Japanesc) and
ChenxinxJufang during autumn sezson.

The filament length, non-breakable ilament length and reelability percentage were
increased over control when trested with methoprene, MH-IIi and combination of
methoprene and MH-IIL. The filament weight was increased in the batches treated with

i MH-11. But inistration of MH-if
showed significant decrease in the filment weight over control. The denier and size
deviation were decreased significantiyin the treated batches over control. The results
suggest that improvement in reeling parameter lead to high grade silk which has more
demand in the international marke.

The effect of JH and MH-11l showed increase in post-cocoon parameters in silkworm
fed on mulberry leaf when compared tosilkworm fed on artificial diet. The post-cocoon
parameters were found to be superior inbi ybrid Chenxinx
to Jufang xChenxin. The application of insect hormone analogues has stimulatory effect
on silk quality which has much significance in the reeling industry.
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agricultural chemical for increzse of cocoon shell
weight. In the practical applicationof cimbined juverile
hormone analogue and ecdytenids, the occurrence
of non-cocooning larvae could be prevented and silk
production was increased(Chou & Lu 1980). The
effects of ecdysteroids on the silkprodiction, Diapause
and reproduction of silkworm have been applied in
sericulture (Guo 1989). Several attenpls were made
inthe application of MH n silk pioducion (Shigematsu
etal. 174, Daietal. 1986, 1992 andOsamy, Makoto
1996)

Hence. in the present study. an altempt has been
made to study the effects of juvenile and molting
hormone analogues on the silkqually in two bivoltine
hybrids of silkworm, Bombyx mori Lied on mulberry
leaf and artificial diet

Material and Methods

Experimental animals

The disease free layings of two popular bivoline
hybrid silkworm races 1.Jufang (Chinese) X Chenxin
(Japanese) and 2.Chenxin (Japinese) x Jufang
(Chinese) were procured flom the Sericultural
Department of Zhejiang Agicultural Bureau. The
silkworms were reared on fresh muberry leaf and on

C, R d

12L:12D photoperiod. After fouth o, the larvae were
separated into three groups. Each group consists of
three replicati

on third day of fith instar at the rate of 1.5ugllarva,
For these larvae, the mulberry leal fortified with MH—
il was given al the rate of 2ugflarva on fourth and
fith day of fifth instar period.

The filamentlength, flament weight, non-breakable
flament length, denier, reelability and size deviation
were investigatedin control and experimental bivoltine
hybrids of silkworm, Bombyx mori L fed on mulberry
leaf and artificial diet.

Results

Tables 1 and 2 showed the control and
experimental bivoltine hybrids of silkworm, Bombyx
mori L fed on mulberry leaf and artificial diet. Results
revealed the extent of changes in reeling parameters,
such as filament length, filament weight, non-breakable
filament length, denier, reelability and size deviation,

Filament length

JufangxChenxin: The filament was increased
significantly in the batches treated with methoprene
(16.65%) and combination of methoprene and MH-IIl
(9.92%) over control when fed on mulberry leaf, but
there was a marginal increase in the filament length
when treated with MH-111 (1.42%)

When the larvae fed on artificial diet, a marginal
decrease was observed in the filament length in the
balches treated with methoprene (13.13%) with MH-IlI
(1.19%) and combination of methoprene and MH-Ill

Application of juvenile hormone
analogue (methoprene)

Juvenile hormone analogue, methoprene was

praye
at the rate of 1.5ugflarva on third day of fifth instar
and the batches of larvae are fedon fresh mulberry
leaf and artificial diet,

molting (MH-

MH-II1, a phyloecdysone extacted fom Radix
achyranthes (The Organic Chenistry, Institute of
CAS,).MH-1Il was dissolvedin waler and "

(031%) iarvae fed on mulberry leaf.
ChenxinxJufang: The filament length was increased

(16.72%) and combination of methoprene and MH-IIl
(10.38%) over control when fed on mulberry leaf, but
there was a marginal increase noticed in the length of
ik flament when treated with MH-111 (2.51%).

When the larvae fed on artifical diet, a marginal
decrease was observed in the filament length in the
batches treated with methaprene (14.45%), with MH-1Il
(1.26%) and combination of methoprene and MH-Iil
(9.40%) as compared to larvae fed on mulberry leal.

The filamentlength was found to be slightly longer
in hybrid, ChenxinxJutang when compared to
Juf h

the mulberry eaf at the rate of 2p1glarva on fourth and
fifth day offift instar period. MH—II was added o the
artificial diet and fed to sillwvorm krvae on fourth and
fifth day of fifth instar period,

Application of combination
of methoprene and MH-IIl

Juvenile hormone analogue, methoprene was
dissolved in acelone and sprayed on silkworm body
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Filament weight

JufangxChenxin: The filament weight increased
significantly over in the batches treated with
methoprene (8.33%) and non-significant change was
noticed in the combination of methoprene and MH-II
(2.08%) over control, when fed on mulberry feat, but
there was a significant decrease in the weight of
filament when treated with MH-IlI (10.00%).
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Table 1. Ghanges in recling parameles. inconioland experimental siksworm, Bombyx mori L fed on mulberry leat.
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When the larvae fed on artificial diet, a marginal
decrease was observed in the filament weight in the
batches treated with methoprene (7.66%) and
combination of methoprene and MH-IiI (1.28%) as
compared to larvae fed on mulberry feaf. But there
was a significant decrease in the weight of filament
when treated with MH-I11 (9.36%).

ChenxinxJufang: The filament weight was
increased significantly in the batches treated with
melhoprene(8.37%) and non-significant change was
noliced in the combination of methoprene and MH-I11
{0.40%) over control when fed on mulberry leaf, but
there was a significant decrease(12.35%) noticed in

Denier

JufangxChenxin: The filanent thickness was
decreased significantly in the batches treated with
methoprene(2.374), with MH-III (2.260) and with
combination of methoprene and MH-111 (2.32d) over
control(2.550) when fed on muberry leal.

The filament thickness was decreased significantly
in the batches treated with melhoprene(2.400), with
MH-11l (2.260) and the combinalon of methoprene and
MH-III (2.34d) over controll2.524) when fed on
artificial diet.

ChenxinxJufang: The filiment thickness was

[ ~111(12.35%).

When the larvae fed on artificial diet, a marginal
decrease was observed in the filament weight in the
balches treated with methoprene(7.35%) and non-
significant change was noticed in the combination of
methoprene and MH-III (1.22%) as compared to
lavae fed on mulberry lea.

“The filament weight was found to be slightly more.
inbivoltine hybrid, ChenxinxJufang when compared to
JulangxChenxin, decreased with methoprene and
Gombination of methoprene and MH~ilL. The percent

i Jul

than in JufangxChenxin, treated with MH-111.

Non-breakable filament length

JufangxChenxin: The non-breakable filament
length was increased significantly in the batches
treated with methoprene(20.28%), with MH~111
(3.58%) and with combination of methoprene and
MH-111 (14.17%) over control when fed on mulberry
leaf,

When the larvae fed on artificial diet, a
marginal decrease was observed in the non-
breakable filament length in the batches treated with
metho-prene(16.67%), with MH-1i1 (8.19%) and
combination of methoprene and MH-(1| (13.14%) as
compared to larvae fed on mulberry leal.

Chenxi The

decreased significantly in the batches treated with

hoprene (2.20d), with MH-IL1 (2.11d) and with
combination of methoprene and MH~111 (2.25) over
control (2.97d) when fed on mubery leal,

“The flament thickness was decreased significantly
in the batches treated with meihoprene (2.37), with
MH-11 (2.20d) and the combination of methoprene and
MH-111 (2.34d) over control (2.53) when fed on
artifcial diet.

Reelability

JulangxChenxin: The reelbility was increased in
the batches treated with methoprene (87.65%), with
MH-i11 (90.85%) and with combination of methoprene
and MH-I11 (88.29%) over conirol (85.00%) when fed
on mulberry leaf.

The reslability percentage was increased in the
batches treated with methoprene (87.13%), with MH-II
(0. b

(87.45%) over control(84.49%) whenled on artifial diet

ChenxinxJufang: The reelabilly percentage was
increased in the balches treated with methoprene
(89.89%), with MH-111 (93.3%%) and with combination
of methoprene and MH-Ill (91.08%) over control
(86.44%) when fed on mulbeny leaf,

The reelability percentage was increased in the
batches treated with methoprene (89.28%), with MH-Il
(92.64%) and the combinationol methoprene and MH-1II
rifical diet.

filament
langth was increased significantly in the balches
freated with methoprene(21.37%), with MH~i1]
(10.79%) and with combination of methoprene and
MH-111 (16.31%) when fed on mulberry leaf.

When the larvae fed on artificial diet, a
marginal decrease was observed in the non-
breakable filament length in the batches treated with
metho-prene(18.48%), with MH-111 (8.78%) and
combination of methoprene and MH-li (15.43%) as
compared to larvae fed on mulberry feaf.

The non-breakable filament length was found
1o be more in bivol U

a
Y percentage waisfound to be more in
when compared fo

The reelal
h

Size deviation

JutangxChenxin: The size deviation was
decreased significantly in the batches treated vith
methoprene (0.45d), with MH—Ill (0.50d) and with
combination of methoprene and MH-Iil (0.48d) over
control (0.560) when fed onmulberry lea.

‘The size deviation was decreased significantly inthe
batches treated with methoprene(0.46d), with MH-I11
o th i

ybrid,
compared (o JufangxChenxin.
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and MH-11t
(0.49d) over control (0.584) when led on arificial diet.
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ChenxinxJufang: The size deviati
decreased sigrifcanly in the batchos. ieared wity
methoprene (0.41¢), wilh MH~III (0.46d) and with
combination of methoprene and MH-111 (0.44d) over
control (0.52d) whenfe don mulberry leat.

The size deviaion vas decreased significantly
in the batches treated wih methoprene (0.44d), with
MH-1I1 (0.49d) and the combination of methoprene
and MH-111 (0.49d) overcontrol (0.55d) when fed on
artifical diet

Discussion

The resuls of resling parameters suggest that the
quality of silk is fownd tobe superior which has much
e Increase n

intricate mechanisms of the actin ofinsect hormones.
Effect of insect hormone analogue's showed significant
development in terms of producivityand quality right
from the cocoon production to pro cessing of silk. The
action of insect hormane anzlogues siands as an
example of the metabolic flexibiity and intrinsic
adaptability, where in the basal metabolism of the
insect was enhanced to a maximum extent. Basal
metabolism was indirectly corelated to fife span of
insects. Changes in the physiologcal or molecular
fevel might result in active biosynthesis of sik proteins
in silk gland. Since the research work in insect
hormone analogues involves the improvement of silk
industry, it has research and deve lpment importance.

percentage
the most important commercial characters in the
improvement of sikqually and yield.

Itis a well-known fact that larval molting is
determined by the interaction of JH secreted by
corpora allata and MH secreted by prothoracic gland
aclivated by the brain hormone (PTTH). The larval-
‘pupal and pupal-aduit tansformations are determined
mainly by the funcion of MH. MH has been shown to
regulate many important functions such as
morphogenesis (Kzjiu & Yamashita 1992, Tanaka
& Takeda 1993), he metabolism of nucleic acids
(Logan etal.1975)andprotein synthesis (Chen 1985,
Dai et aL 1955‘ Morohoshi et al. 1972).

s have direct simulatory efiect on protein
synmes\s e gand (Kajmm & Yamashita 1989). Dai

ujin etal
Symihesis of sikuwam. The sfectof phyloaccysones on
the growth of sikvorrm has been reported and found to
increase in cocoon yied (Kobayashi 1978). The best
resuls of sik prodction were oblained by spraying JH
analogues on body of snkwmm and_then
ruibery le: z

larvae (Chou & Lu 1981).

The authors wish to express it sincere thanks to
the Government of China and Ninistry of Human
Resource Development, Gove riment of India for
providing the financial support uncler the bilateral
exchange program
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