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ABSTRACT
Phytoecdysteroid are being used commercially to shorten the larval duration for synchronize spinning of cocoons and labour
saving. In this experiment Achyranthes aspera plant extract containing phytoecdysteroid activity was taken. The experiments
were conducted with the phytoecdysteroid concentration of 40, 50, 60 and 70 % and number of treatment viz; single, double,
triple. Variation in the number of treatment (P1>0.05) of B. mori larvae significantly influenced the larval duration, larval
length, larval weight and survival of larvae. The larval duration decreased from 22.90 days (control) to the minimum of
21.52 days in case of 60%, double treatment of larvae. The larval length increases with the increasing phytoecdysteroid
concentration and number of treatment up to 60%, double treatment of larvae. The maximum larval length was recorded to be
6.98 cm in case of 60%, double treatment of larvae while it was minimum (4.90 cm) in 70%, triple treatment of larvae. The
weight of larvae increased with the increasing phytoecdysteroid treatment from single to double treatment in 40, 50 and 60%
phytoecdysteroid concentration and it was maximum (0.14.36 gm) in 60%, double treatment of larvae. The maximum survival
of larvae was noticed to be 95.25±1.55 per cent in case of double treatment of larvae by 60% phytoecdysteroid concentration.
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INTRODUCTION
Nistari is a resistant variety of multivoltine mulberry
silkworm (Bombyx mori Linn.) which contributes up
to a great extent in the commercial production of
cocoon in India. The protein contents are the most
important factors that influence the production of
silk on commercial scale. Efforts are being made to
evolve new technologies that are effective, labour
saving and eco-friendly in order to increase, in the
production of silk. Attempts have been made to
study the effect of ecological factors (Upadhyay et
al., 2004), relative humidity (Upadhyay & Mishra,
2002), refrigeration of eggs (Pandey & Upadhyay,
2000), refrigeration of cocoons (Upadhyay et al.,
2009), magnetization of eggs (Upadhyay & Tripathi,
2006) and magnetization of cocoons (Upadhyay &
Prasad, 2010a; Upadhyay & Prasad, 2010b) on the
performance of silkworm. Nowadays biotechnology
has become leading field of scientific researches
which are directly concerned with the life quality
of human beings.

* To whom correspondence should be addressed.

It is hypothesized that if the B. mori larvae fed
with different phytoecdysteroid concentration, there
may be some beneficial effects on the life pattern
of silkworm and the productivity of silk. An attempt
has been made to investigate the Biotechnological
effect of phytoecdysteroid treatment on the larval
performance of multivoltine mulberry silkworm
Bombyx mori Linn. This study may be helpful in
devising the biotechnological application of
phytoecdysteroid for the heavy production of
silkworm silk.

MATERIALS AND METHODS
The seed cocoons of multivoltine mulberry
silkworm (Bombyx mori Nistari) were obtained from
the silkworm grainage Behraich, Directorate of
Sericulture Uttar Pradesh, and were maintained in the
plywood trays (23x20x5cm) under the ideal rearing
conditions (Krishnaswami et al., 1973) in the
silkworm laboratory. The temperature and relative
humidity were maintained in the BOD incubator at
26 ± 1ºC and 80 ± 5% RH respectively until the
emergence of moths from the seed cocoons. The
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newly emerged moths were quickly picked up and
kept sex-wise in separate trays to avoid copulation.
The whole grainage operation was performed as per
description given by Krishnaswami et al. (1973).
Moth have a tendency to pair immediately after
the emergence, therefore sufficient pairs, each
containing one male and one female from newly
emerged moth were allowed to mate at 26 ± 1ºC and
80 ± 5%RH in 12 ± 1 hour/day dim light condition.
After four hours of mating, the paired moths were
decoupled manually. The female moths were
allowed for egg laying. After 24 hours of eggs
laying the female moths were individually examined
for their disease free ness and after formaline
treatment eggs were transferred to the incubator for
hatching. After hatching, the larvae were reared on
the mulberry leaves given as food in the trays.
Further, the 3 rd instar larvae were taken for
experiment.
Experimental design
Some plants like Achyranthes aspera act as
bioactive phytoecdysteroid compound on Bombyx
mori larvae (Lafont et al., 2004, Maribashetty et al.,
1997). In the present study Achyranthes aspera
was taken for experiment due to their good
availability. To observe the influence of bioactive
phytoecdysteroid hormone on the performance of
Bombyx mori, the experiments were performed with
different concentrations of phytoecdysteroid with
respect to the treatment of IIIrd, IVth and Vth instar
larvae.
For extraction of phytoecdysteroid, the leaves
of Achyranthes aspera were collected, washed
thoroughly with distilled water and dried in
incubator at 37°C. The dried leaves were powdered
separately with the help of mechanical device.
Furthermore, 50gm powder, thus obtained was
subjected to extraction separately through soxlet
apparatus with 250 ml distilled water for 40 hours.
After 40 hours of extraction a little amount of
concentrated solution was obtained which was dried
and 6.75 gm powdered material was obtained. The
dried powder was dissolved in distilled water as
5gm in 25 ml water and used this solution for
further experiment as 100% concentration of
phytoecdysteroid.
In the beginning, for the general survey
experiment, four concentrations of phytoecdysteroid
viz; 25, 50, 75 and 100% were prepared by adding
required amount of water and sprayed separately by
sprayer as 10 ml on 100 g mulberry leaf which were
air dried and given as food to larvae. The growth
performance was satisfactory at 50% concentration
of Achyranthes extract. Therefore, for further
experiment the suitable narrow range of Achyranthes
phytoecdysteroid concentrations.

Thus, four phytoecdysteroid concentrations
were applied topically by spraying as 10 ml on 100
gm mulberry leaves and the larvae were fed on the
treated leaves. Three sets of experiments were
designed viz., single, double and triple treatment of
larvae:
Single treatment: Single treatment of larvae was
performed with the Vth instar larvae just before two
days of the beginning of larval spinning. 100 larvae
were taken out from the BOD incubator and the
mulberry leaf treated with 40% concentration of
Achyranthes leaf extract was given as food. Further,
the treated larvae were given normal mulberry leaf
for food.
Double treatment: Double treatment of larvae
was started from the final stage of IVth instar larvae.
In the first treatment, 100 larvae of IVth instar were
treated just before two days of IVth moulting, by
providing treated mulberry leaves as food with 40%
concentration of Achyranthes leaf extract. The
treated larvae then transferred in BOD incubator for
further rearing and development. Further, second
treatment for the same larvae was given at the final
stage of Vth instar larvae i.e. just before two days of
spinning.
Triple treatment: For triple treatment, the third
instar larvae just before III rd moulting, were
separated from BOD incubator. In the first treatment,
100 larvae of IIIrd instar were treated by providing
40% extract treated mulberry leaf and kept in BOD
incubator for rearing. The second treatment of same
larvae was done just before two days of IV th
moulting ie. at the final stage of IVth instar larvae
and transferred in BOD incubator for further rearing.
The third treatment was given to Vth instar larvae,
two days before the start of spinning. Thus, in the
triple treatment IIIrd, IVth and Vth instar larvae were
treated. Similar experiments were performed by 50,
60 and 70% concentration of phytoecdysteroid
obtained from Achyranthes leaf extract. A control
set was always maintained with each set of
experiment.
The parameters selected for observation were
determined from the respective stages of Bombyx
mori, obtained during the course of experimental
rearing with phytoecdysteroid hormone. The
parameters taken under study were the duration,
length, weight, survival per cent of larvae.
Larval Performance
For determining the larval duration, the time
required from the hatching of larvae to third day of
spinning, by the fifth instar larvae, was considered.
For this purpose, 90 larvae (three batches of 30
larvae in each batch) were taken for the observation.
Three replicates of each experiment were made.
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For determining the larval length, the length
of 30 larvae (three batches of 10 larvae in 10 batch)
were recorded for each replicate. Three replicates of
each experiment were made. The larval length of fifth
instar larvae was taken as its normal length on the
day when fifth instar larvae stop feeding.
For estimating the larval weight, the weight of
30 larvae (three batches of 10 larvae in each batch)
was recorded for each replicate. Three replicates of
each experiment were made. The larval weight was
taken on the day when fifth instar larvae stop
feeding.
For recording the survival of larvae, 90 larvae
(three batches of 30, first instar, larvae in each batch)
were taken under observation. The number of larvae,
which obtained the pupal stage, was counted for the
calculation of the survival of larvae as following:
No. of larvae pupated
Per cent survival of larvae =

X 100
No. of first instar larvae
taken for observation

RESULTS
Larval Duration
The data presented in Table 1a and Figure 1
show that change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the duration of larvae. With the
increasing number of larval treatment from one to
two times, the rate of larval development increases
thus the duration of larvae decreased in case of 40,
50 and 60% concentration of phytoecdsteroid
treatment but the triple treatment of larvae caused
an increase in the larval duration in all the above
concentrations. 70% phytoecdysteroid treatment
caused notable increase in the larval duration with
the increase in the number of larval treatment from
single to triple. The trend of decrease in the larval
duration with the increasing number of larval
treatment has been recorded to be almost similar in
case of 40, 50 and 60% phytoecdysteroid treatment.
The minimum larval duration was noticed to be

Table 1a. Effect of phytoecdysteroid treatment on the larval duration (days) of Bombyx mori

Stage of treatment
(Larval instar)

Phytoecdysteroid concentration (%)
Control
X1

40
X2

50
X3

60
X4

70
X5

Single (V)

22.90±1.20

22.65±1.05

22.40±1.25

22.10±1.30

23.10±1.15

Double (IV-V)

22.90±1.20

22.45±1.02

22.05±1.05

21.52±0.221

23.55±1.35

Triple (III-V)

22.90±1.20

23.25±1.06

23.50±1.08

23.85±0.87

24.45±1.45

F1-ratio
n1=4

2.9301*

F2– ratio= 7.8852**
n2=2
**P2 < 0.05
*Non Significant
Each value represents mean±S.E. of three replicates.
X1, X2, X3, X4 and X5 are the mean values of larval duration (days) of Bombyx mori in control, 40, 50, 60 and 70% phytoecdysteroid concentration
respectively.

Fig. 1. Effect of phytoecdysteroid treatment on the larval duration (days) of Bombyx mori.
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21.52±0.221 days in case of double treatment of
larvae by 60% phytoecdysteroid concentration and
maximum larval duration of 24.45±1.45 days in
case of triple treatment of larvae by 70%
phytoecdysteroid concentration.
Two way ANOVA indicates that the number of
larval treatment significantly (P2<0.05) influenced
the larval duration while phytoecdysteroid
concentration did not cause significant effect on the
duration of larvae. The post–hoc test (Table 1b)
indicates significant group difference in the larval
duration, in the double treatment of larvae in
between 50% and 70%, 60 and 70% and in triple
treatment of larvae significant group difference was
noticed in between control and 70% concentration
of phytoecdysteroid treatment. In single treatment
of larvae no significant group difference was noticed
in any of the group combinations.

Table 1b. Post-hoc test showing effect of
phytoecdysteroid treatment on the larval duration (days)
of Bombyx mori
Mean difference in
between groups

Phytoecdysteroid concentration (%)
Single

Double

Triple

0.25
0.50
0.80
0.20
0.25
0.55
0.45
0.30
0.70
1.00

*0.45
*0.85
*1.38
*0.65
*0.40
*0.93
*1.10
*0.53
*1.50
*2.03

*0.35
*0.60
*0.95
*1.55
*0.25
*0.60
*1.20
*0.35
*0.95
*0.60

X1 ~ X2
X1 ~ X3
X1 ~ X4
X1 ~ X5
X2 ~ X3
X2 ~ X4
X2 ~ X5
X3 ~ X4
X3 ~ X5
X4 ~ X5

Honestly significant difference (HSD) = q
= 5.05
= 1.39

Larval length
The data presented in Table 2a and Figure 2
shows that change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the larval length. With the increasing

MS = Mean square value of ANOVA table
q = Studentized range static
n = No. of replicates
* = Shows significant group difference
X1, X2, X3, X4 and X5 are the mean values of the larval duration
(days) in control, 40%, 50%, 60% and 70% phytoecdysteroid
concentration respectively.

Table 2a. Effect of phytoecdysteroid treatment on the larval length (cm) of Bombyx mori

Stage of treatment
(Larval instar)

Phytoecdysteroid concentration (%)
Control
X1

40
X2

50
X3

60
X4

70
X5

Single (V)

5.47±0.30

5.68±0.52

5.88±0.42

6.00±0.32

5.25±0.35

Double (IV-V)

5.47±0.30

6.02±0.38

6.55±0.52

6.98±0.60

5.09±0.38

Triple (III-V)

5.47±0.30

5.25±0.40

5.15±0.60

5.02±0.55

4.90±0.43

F1-ratio
n1=4

2.2467*

F2– ratio=5.4521**
n2=2
**P2< 0.05
*Non Significant
Each value represents mean±S.E. of three replicates.
X1, X2, X3, X4 and X5 are the mean values of larval length (cm) of Bombyx mori in control, 40, 50, 60 and 70% phytoecdysteroid concentration
respectively.

Fig. 2. Effect of phytoecdysteroid treatment on the larval length (cm) of Bombyx mori.
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number of larval treatment from one to two times,
the larval length increased in case of 40, 50 and 60%
concentration of phytoecdysteroid treatment but the
triple treatment of larvae caused notable decline in
the larval length in all the above concentrations.
70% phytoecdysteroid treatment caused notable
decline in the larval length with increase in the
number of larval treatment from single to triple. The
trend of increase in the larval length with the
increasing number of larval treatment has been
recorded to be almost similar in case of 40, 50 and
60% phytoecdysteroid treatment. The maximum
larval length was noticed to be 6.98±0.60 cm in
case of double treatment of larvae by 60%
phytoecdysteroid concentration and the minimum
larval length of 4.90±0.43 cm was recorded in
case of triple treatment of larvae by 70%
phytoecdysteroid concentration.
Two way ANOVA indicates that the number of
larval treatment significantly (P2<0.05) influenced
the larval length. The post–hoc test (Table 2b)
indicates significant group difference in the larval
length, in the double treatment of larvae in between
control and 60%, 50 and 70% and 60 and 70%
concentration of phytoecdysteroid treatment. In
single and triple treatment of larvae no significant
group difference was noticed in any of the group
combinations.
Larval weight
The data presented in Table 3 and Figure 3
shows that change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the larval weight. With the increasing
number of larval treatment from one to two times,
the larval weight increased in case of 40, 50 and
60% concentration of phytoecdysteroid treatment
but the triple treatment of larvae caused notable
decline in the larval weight in all the above
concentrations. 70% phytoecdysteroid treatment
caused notable decline in the larval weight with
increase in the number of larval treatment from
single to triple. The trend of increase in the larval

weight with the increasing number of larval
treatment has been recorded to be almost similar in
case of 40, 50 and 60% phytoecdysteroid treatment.
The maximum larval weight was noticed to be
14.36±1.02 gm in case of double treatment of larvae
by 60% phytoecdysteroid concentration and the
minimum larval weight of 11.76±0.98 gm was
recorded in case of triple treatment of larvae by 70%
phytoecdysteroid concentration.
Two way ANOVA indicates that the number of
larval treatment significantly (P2<0.05) influenced
the larval weight. The post–hoc test (Table 3b)
indicates significant group difference in the larval
weight, in the single treatment of larvae in between
60% and 70%. In double treatment of larvae,
significant group difference was noticed in between

Table 2b. Post-hoc test showing effect of
phytoecdysteroid treatment on the larval length (cm) of
Bombyx mori.
Mean difference in
between groups
X1 ~ X2
X1 ~ X3
X1 ~ X4
X1 ~ X5
X2 ~ X3
X2 ~ X4
X2 ~ X5
X3 ~ X4
X3 ~ X5
X4 ~ X5

Phytoecdysteroid concentration (%)
Single

Double

Triple

0.21
0.41
0.53
0.22
0.20
0.32
0.43
0.12
0.63
0.75

*0.55
*1.08
*1.51
*0.38
*0.53
*0.93
*1.10
*0.43
*1.46
*1.89

0.22
0.32
0.45
0.57
0.10
0.23
0.35
0.13
0.25
0.12

Honestly significant difference (HSD) = q
= 5.05
= 1.21
MS = Mean square value of ANOVA table
q = Studentized range static
n = No. of replicates
* = Shows significant group difference
X1, X2, X3, X4 and X5 are the mean values of the length of larvae
(cm) in control, 40%, 50%, 60% and 70% phytoecdysteroid
concentration respectively.

Table 3a. Effect of phytoecdysteroid treatment on the larval weight (gm) of Bombyx mori

Stage of treatment
(Larval instar)

Phytoecdysteroid concentration (%)
Control
X1

40
X2

50
X3

60
X4

70
X5

Single (V)

12.77±0.92

12.98±0.85

13.12±0.91

13.55±0.86

12.46±0.75

Double (IV-V)

12.77±0.92

13.25±0.80

13.56±0.79

14.36±1.02

12.25±0.80

Triple (III-V)

12.77±0.92

12.58±0.82

12.28±0.75

12.05±0.79

11.76±0.98

F1-ratio
n1=4

2.6315*

F2–ratio = 5.7626**
n2 = 2
*Non Significant
**P2< 0.05
Each value represents mean±S.E. of three replicates.
X1, X2, X3, X4 and X5 are the mean values of larval weight (gm) of Bombyx mori in control, 40, 50, 60 and 70% phytoecdysteroid concentration
respectively.
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Fig. 3. Effect of phytoecdysteroid treatment on the larval weight (gm) of Bombyx mori.

Table 3b. Post-hoc test showing effect of
phytoecdysteroid treatment on the larval weight (gm) of
Bombyx mori
Mean difference in
between groups
X1 ~ X2
X1 ~ X3
X1 ~ X4
X1 ~ X5
X2 ~ X3
X2 ~ X4
X2 ~ X5
X3 ~ X4
X3 ~ X5
X4 ~ X5

Phytoecdysteroid concentration (%)
Single

Double

Triple

*0.21
*0.35
*0.78
*0.31
*0.14
*0.57
*0.52
*0.43
*0.66
*1.09

*0.48
*0.79
*1.59
*0.52
*0.31
*1.11
*1.00
*0.80
*1.31
*2.11

0.19
0.49
0.72
1.01
0.30
0.53
0.82
0.23
0.52
0.29

Honestly significant difference (HSD) = q
= 5.05
= 1.33
MS = Mean square value of ANOVA table
q = Studentized range static
n = No. of replicates
* = Shows significant group difference
X1, X2, X3, X4 and X5 are the mean values of the weight of larvae
(gm) in control, 40%, 50%, 60% and 70% phytoecdysteroid
concentration respectively.

control and 60% and 60 and 70% concentration of
phytoecdysteroid treatment. In triple treatment of
larvae no significant group difference was noticed
in any of the group combinations.
Survival of larvae
The data presented in Table 4a and Figure 4
shows that change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the survival of larvae. With the
increasing number of larval treatment from one
to two times, the survival of larvae increased in
case of 40, 50 and 60% concentration of
phytoecdysteroid treatment but the triple treatment
of larvae caused notable decline in the survival of
larvae in all the above concentrations. 70%
phytoecdysteroid treatment caused notable decline
in the survival of larvae with increase in the number
of larval treatment from single to triple. The trend
of increase in the survival of larvae with the
increasing number of larval treatment has been
recorded to be almost similar in case of 40, 50 and
60% phytoecdysteroid treatment. The maximum
survival of larvae was noticed to be 95.25±1.55 per

Table 4a. Effect of phytoecdysteroid treatment on the survival per cent of larvae of Bombyx mori

Stage of treatment
(Larval instar)

Phytoecdysteroid concentration (%)
Control
X1

40
X2

50
X3

60
X4

70
X5

Single (V)

90.33±1.66

90.99±1.07

92.12±1.21

93.45±1.82

89.46±1.35

Double (IV-V)

90.33±1.66

91.89±1.97

93.10±1.38

95.25±1.55

84.55±1.85

Triple (III-V)

90.33±1.66

89.95±1.58

88.10±1.60

85.28±1.75

78.85±2.01

F1-ratio
n1=4

3.7900*

F2–ratio = 5.08**
n2 = 2
**P2< 0.05
*Non Significant
Each value represents mean±S.E. of three replicates.
X1, X2, X3, X4 and X5 are the mean values of survival per cent of Bombyx mori in control, 40, 50, 60 and 70% phytoecdysteroid concentration
respectively.
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Fig. 4. Effect of phytoecdysteroid treatment on the survival per cent of larvae of Bombyx mori.

cent in case of double treatment of larvae by 60%
phytoecdysteroid concentration and the minimum
survival of larvae was 78.58±2.75 per cent in
case of triple treatment of larvae by 70%
phytoecdysteroid concentration.
Two way ANOVA indicates that the number of
larval treatment significantly (P2<0.05) influenced
the survival of larvae. The post–hoc test (Table 4b)
indicates significant group difference in the survival
of larvae, in the double treatment of larvae in
between 50 and 70% and 60 and 70%. In the triple
treatment of larvae significant group difference in
the survival of larvae was noticed in between
control and 70%, 40 and 70% and 50 and 70%
concentration of phytoecdysteroid treatment. In
single treatment of larvae no significant group
difference was noticed in any of the group
combinations.

Table 4b. Post-hoc test showing effect of
phytoecdysteroid treatment on the survival per cent of
larvae of Bombyx mori
Mean difference in
between groups
X1 ~ X2
X1 ~ X3
X1 ~ X4
X1 ~ X5
X2 ~ X3
X2 ~ X4
X2 ~ X5
X3 ~ X4
X3 ~ X5
X4 ~ X5

Phytoecdysteroid concentration (%)
Single

Double

Triple

0.66
1.79
3.12
0.87
1.13
2.46
1.53
1.33
2.66
3.99

*11.56
*12.77
*14.92
*15.78
*11.21
*13.36
*17.34
*12.15
0*8.55
*10.77

*10.38
*12.23
*15.05
*11.48
*11.85
*14.67
*11.10
*12.82
0*9.25
*16.43

Honestly significant difference (HSD) = q
= 5.05
= 7.762

DISCUSSION
The change in the phytoecdysteroid concentration
and the number of larval treatment influenced the
duration of larvae. With the increasing number of
larval treatment from one to two times, the duration
of larvae decreased in case of 40, 50 and 60%
concentration of phytoecdsteroid treatment but the
triple treatment of larvae caused an increase in the
larval duration in all the above concentrations. 70%
phytoecdysteroid treatment caused notable increase
in the larval duration with the increase in the
number of larval treatment from single to triple. The
variation in the larval duration of silkworm has been
reported by a number of workers viz., Das &
Vijayrahavan (1990), Bhargava & Datta (1996) and
Khan et al. (1997). It is well known that an ideal

MS = Mean square value of ANOVA table
q = Studentized range static
n = No. of replicates
* = Shows significant group difference
X1, X2, X3, X4 and X5 are the mean values of the survival per cent
of larvae of larvae in control, 40%, 50%, 60% and 70%
phytoecdysteroid concentration respectively.

race is one which has a shorter duration thus causing
low consumption of leaf (Mathur & Subba Rao,
1987, Maribashetty et al., 2002). Phytoecdysteroid
is recognized as one of the most important
components in the silkworm rearing (Nair et al.,
2005). The rich-nutrients of mulberry leaves
enhanced its nutritional status causing reduction in
the larval duration (Soo Hoo & Frenkal, 1966). The
present investigation shows positive co-relation
with larval duration. Phytoecdysteroid simulates
silkworm larvae for tolerance to toxin and viral

58

PHYTOECDYSTEROID INFLUENCED Bombyx mori LARVAE

infection, accelerates growth and development in
silkworm. Thus, it reduces the larval duration with
the increasing phytoecdysteroid concentration from
40 to 60%, double treatment of larvae, while at 70%,
triple treatment of larvae, larval duration increased
because of stress response at higher concentration.
Variation
in
the
phytoecdysteroid
concentration and the number of larval treatment
influenced the larval length. With the increasing
number of larval treatment from one to two times,
the larval length increased in case of 40, 50 and 60%
concentration of phytoecdysteroid treatment but the
triple treatment of larvae caused notable decline in
the larval length in all the above concentrations.
70% phytoecdysteroid treatment caused notable
decline in the larval length with increase in the
number of larval treatment from single to triple. The
maximum larval length was noticed to be 6.98±0.60
cm in case of double treatment of larvae by 60%
phytoecdysteroid concentration. Developmental
stages are significantly related to the body length
and head capsule width (De Loach, 1976; Goyer &
Stark, 1983; Oke et al., 2009). The application of
hormones to Bombyx mori could be used to improve
the development and growth of silkworm (Akai et
al., 1985; Ahmad et al., 2007; Mamatha et al., 2006,
2008). The application of thyroxine to B. mori
larvae increased the ecdysteroid titer 33.34% higher
than control and the higher titer of ecdysteroid
promote larval growth (Ahmad et al., 2007).
Maximum larval length was observed after treatment
with the test compound R394 in Bombyx mori larvae
(Gangwar, 2009). The good availability of vitamin
and mineral mixture (filibon) increased the larval
length in silkworm (Muniandy et al., 1995). Thus,
it may be envisaged that phytoecdysteroid, by way
of enhancing B. mori larval tissue ATPase and
cytochrome-c-oxidase activity, may contribute to
generation of more ATP necessary for the larva for
its developmental activity.
The change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the larval weight. With the increasing
number of larval treatment from one to two times,
the larval weight increased in case of 40, 50 and
60% concentration of phytoecdysteroid treatment
while 70% phytoecdysteroid treatment caused
notable decline in the larval weight with increase
in the number of larval treatment from single to
triple. Supplementation with vitamin B increased
the resistance against poor environmental
conditions and increased body weight in silkworm
(Das & Medda, 1998). The larval weight of
Bombyx mori significantly increased by the
hormonal treatment (Khan et al., 1997). Thus,
phytoecdysteroid treatment in low concentration

cause, an increase in the larval weight due to
increased rate of metabolism resulting in the
consumption of more food by the silkworm larvae
while higher concentration of phytoecdysteroid
treatment may cause stress response leading to the
decrease in the larval weight of Bombyx mori.
The change in the phytoecdysteroid
concentration and the number of larval treatment
influenced the survival of larvae. In larval treatment
from one to two times, the survival of larvae
increased in case of 40, 50 and 60% concentration
of phytoecdysteroid treatment while 70%
phytoecdysteroid treatment caused notable decline
in the survival of larvae with increase in the number
of larval treatment from single to triple. The
maximum survival of larvae was noticed to be
95.25±1.55 % in case of double treatment of larvae
by 60% phytoecdysteroid concentration. The
ecological factors (Upadhyay & Gaur, 2002) have
been noticed to be important for regulating the
survival of larvae. Survival per cent of silkworm
larvae was significantly affected by exogenous
application of phytoecdysteroid (Shivakumar et al.,
1995; Nair et al., 2008). Maximum larval survival
of 95% was observed after larval treatment with the
test compound R394 in Bombyx mori larvae
(Gangwar, 2009).
Thus, it is concluded that the higher
survivability of larvae may be due to the resistance
developed in the larvae at low phytoecdysteroid
treatment up to 60% concentration, double
treatment of larvae while the higher
phytoecdysteroid concentration, triple treatment of
larvae may cause toxic response resulting in the high
mortality of larvae.

REFERENCES
Ahmad, I., Rahayu, R., Permana, A.D. & Astari, S.
2007. Alteration of ecdysteroid titre by
thyroxine and juvenile hormone analogue
(Methoprene) in Bombyx mori (Lepidoptera:
Bombycidae). Biota, 12(2): 116–121.
Akai, H., Kimura, K., Kiguchi, M. & Shibukawa, K.
1985. An increase of silk production by
repeated treatment with a juvenile hormone
analogue. J. Seric. Sci. Jpn., 54: 297–299.
Bhargava, S.K. & Datta, R.K. 1996. Genotypic and
phenotype variability in cocoon yield and silk
yield characters of 56 strains of silkworm,
Bombyx mori L. Karnataka Journal of
Agricultural Science, 79 (2): 223–232.
Chandrakala, M.V., Maribashetty, V.G. & Jyothi,
H.K. 1998. Application of phytoecdysones in
Sericulture. Curr. Sci. 74(4): 341–346.

PHYTOECDYSTEROID INFLUENCED Bombyx mori LARVAE

Chandrakala, M.V., Maribashetty, V.G., Aftab
Ahamed, C.A. & Jyothi, H.K. 2001. Effect of
administration of phytoecdysones during
different days of fifth instar on cocoon yield and
some reeling parameters in the silkworm,
Bombyx mori. Bull. Indian Acad. Seri 5(2): 105–
110.
Chow, W.S. & Lu, H.S. 1980. Growth regulation and
silk production in Bombyx mori L. from
phytogenous ecdysterone. J.A. Elsevier., North
Holland, pp. 281–297.
Das, P.K. & Vijayaraghavan, K. 1990. Studies on the
effect of different mulberry varieties and season
on the larval development and cocoon
characters of the silkworm, Bombyx mori (L).
Indian J. Seric., 29(1): 44–53.
Das, S. & Medda, A. 1988. Effect of cyanocobalamine on protein and nucleic acid contents
of ovary of silkworm, Bombyx mori L. during
larval, pupal and adult stages of development.
Insect Sci. Appl., 9: 641–646.
Deehu, P.S., Govindan, R., Deraiah, M.C. & Swamy,
T.K.N. 1997. Effect of antibiotics on growth and
cocoon parameters of silkworm, Bombyx mori
(L). Mysore Journal of Agriculture Sciences,
31(1): 41–46.
DeLoach, C.J. 1976. Neochetina bruchi, a biological
control agent of water hyacinth. Host specificity
in Argentina. Ann. Entomol. Soc. Am., 69: 635–
642.
Gangwar, S.K. 2009. Effect of juvenile hormone
mimic r394 on silkworm Bombyx mori L. growth
and development of silk gland. Journal of
Agriculture and Biological Science, 4(6): 65–
66.
Goyer, R.A. & Stark, J.D. 1983. Life cycle and
behaviour of Neochetina eichhorniae warner
(Coleoptera: Curculionidae) in Lousiana: A
biological control agent of water hyacinth.
Environ. Entomol., 12: 147–150.
Khan, A., Rahman, S. & Birendra, N. 1997. Effect
of vertebrate sex hormone, mestranol
norethindrone, on growth and development of
Bombyx mori (Lepidoptera). Bangladesh
Journal of Zoology, 25(2): 103–109.
Krishnaswamy, S., Narasimhanna, M.N., Suryanaryan,
S.K. & Kumar Raja, S. 1973. Sericulture Manual
2. Silkworm Rearing. F.A.O. Agric. Serves Bull.
Rome., 15(2): 1–131.
Lafont, R., Beydon, P., Blais, C., Garcia, M.,
Lachaise, F., Riera, F., Somme, G. & Girault, J.P.
2004. Ecdysteroid metabolism: a comparative
study. Insect Biochemistry, 16(1): 11–16 (1986).

59

Mamatha, D.M., Cohly, H.P.P., Raju, A.H.H. & Rao,
R.M. 2006. Studies on the qualitative and
quantitative characters of cocoons and silk from
methoprene and fenoxycarb treated Bombyx
mori larvae. Afr. J. Biotechnol., 5(13): 1422–
1426.
Mamatha, D.M., Kanji, V.K., Cohly, H.H.P. & Rao,
M.R. 2008. Juvenile hormone analogues,
methoprene and fenoxycarb dose-dependently
enhance certain enzyme activities in the
silkworm Bombyx mori. Int. J. Environ. Res.
Public Health, 5(2): 120–124.
Maribashetty, V.G., Chandrakala, M.V., & Jyothi,
H.K. 1997. Photoecdysones and their application
in Sericulture. Bull. Sericult. Res. 8: 43–47.
Maribashetty, V.G., Chandrakala, M.V., Jyothi, H.K.
& Aftab Ahamed, C.A. 1997. Effect of
Phytoecdysteroids on the spinning behavior in
the silkworm (Bombyx mori L.). J. Seric.
5(1&2): 20–23.
Mathur, S.K. & Subba Rao, G. 1987. The saga of
Murshidabad silk industry. Indian Silk, 26(5):
16–17.
Mishra, A.B. & Upadhyay, V.B. 1995. Influence of
temperature on the silk producing potential of
multivoltine Bombyx mori L. race nistari.
Sericologia, 35(2): 217–222.
Munianday, S., Sheela, M. & Nirmala, S.T. 1995.
Effect of vitamins and minerals (Filibon) on
food intake, growth and conversion efficiency
in Bombyx mori L. Eniron. and Ecol., 13(2):
433–435.
Nair, K.S., Kariappa, B.K. & Kamble, C.K. 2008.
Impact of individual and co-administration
of juvenile hormone analogue and
phytoecdysteroid on the crop management and
performance of silkworm Bombyx mori L.
Journal of Biological Sciences, 8(2): 470–473.
Nair, K.S., Miao, Y.G. & Kumar, S.N. 2005.
Differential response of silkworm, Bombyx mori
L. to phytoecdysteroid depending on the time
of administration. Journal of Applied Science
and Environmental Management, 9(3): 81–86.
Nirwani, R.B., Hugar, I.I. & Kaliwal, B.B. 1998.
Supplementation of riboflavin on economic
parameters and biochemical changes of the
silkworm, Bombyx mori L. Bull. Sericult. Res.,
9: 37–41.
Oke, O.A. 2009. Morphometrics of instar larval
stages of Neochetina eichhorniae (Coleoptera:
Curculionidae). European Journal of Scientific
Research, 32(3): 403–404.

60

PHYTOECDYSTEROID INFLUENCED Bombyx mori LARVAE

Pandey, A.K. & Upadhyay, V.B. 2000. Impact of
refrigeration of eggs and pre-refrigeration period
on the weight of shell of Bombyx mori Linn. J.
Adv. Zool., 21(2): 98–101.
Shivakumar, G.R., Anantha Raman, K.V., Reddy,
K.V.R., Magadum, S.B., Datta, R.K., Hussain,
S.S., Banerji, A. & Chowdhury, S.K. 1995. Effect
of phytoecdysteroid on larval maturation and
economic parameters of the silkworm, Bombyx
mori L. Indian J. Seric., 34(1): 46–49.
Soon Hoo, C.F. & Mishra, S.D. 1966. The
consumption, digestion and utilization of food
plants by a phytophagous insect. Prodenia
eridania (Cramer). J. Insect Physiol., 12: 711–
730.
Upadhyay, V.B. & A.B. Mishra, 2002. Influence of
relative humidity on the nutritive potential of
mulberry silkworm Bombyx mori. Linn. larvae
J. Adv. Zool., 23(1): 54–58.
Upadhyay, V.B. & Gaur, K.P. 2002. Effect of
ecological factors on the performance of Bombyx
mori L. larvae. Zool. Soc., India, 91: 104.
Upadhyay, V.B. & Prasad, S. 2010a. Magnetization
for the improvement of silk producing potential
in multivoltine mulberry silkworm (Bombyx
mori Linn). The Bioscan., 5(2): 285–289.

Upadhyay, V.B. & Prasad, S. 2010b. Biotechnological importance of cocoon magnetization
with particular reference to the reproductive
potential of multivoltine mulberry silkworm
(Bombyx mori Linn). Sericologia., 50(4): 461–
472.
Upadhyay, V.B. & Tripathi, S.K. 2006. Effect of
magnetization of eggs on the silk producing
potential of multivoltine mulberry silkworm
(Bombyx mori Linn.). Sericologia, 46(3): 269–
278.
Upadhyay, V.B., Gaur, K.P. & Gupta, S.K. 2004.
Effect of ecological factors on the silk
producing potential of the mulberry silkworm
(Bombyx mori Linn.) Malays. Appl. Biol., 33(1):
13–18.
Upadhyay, V.B., Singh, R. & Prasad, S. 2009.
Refrigeration of cocoons influences the
pupal characteristics of multivoltine mulberry
silkworm (Bombyx mori Linn.) J. Appl. Biosci.,
35(2): 166–168.

