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ABSTRACT

Larvae of Bombyx mori L. were significantly affected
by the number of daily meals offered to them. Larvae fed
four or five times / day gave the highest records on the
larval duration, weights of larvae, pupa, length and weight
of female reproductive system. The lower weights were
calculated from larvae fed by two meals / day. Insignificant
differences were recorded on their pupal stage duration,
length of female reproductive system, number of deposited
eggs and hatchability. While, starvation gave a high
significant effect on the decreased weights of larvae, pupa,
silk gland, fresh cocoons and cocoon shell. Number of
deposited eggs and hatchability didn’t give any significant
differences between number of meals offered to the tested
larvae and starvation intervals.

INTRODUCTION

In several phytophagous insects, feeding behavior
occurs regularly. It is well known that the fourth and
fifth instars of silkworm Bombyx mori L. are the real
feeding stage, where the larvae consume about 85.9% of
the total consumed food.

The adequate quantity of offered mulberry leaves is
important in silkworm rearing (Hosseini et al., 2005).
Also, in another insects the level of feeding is a limiting
factor, which affect the weights of larvae or the growth
rate and fecundity of females (Hanna et al., 1977,
Weaver and Pratt 1981 and Smith 1986).

In addition, starvation has a great unprofitable effect
on the developing larvae of Philosamia ricini (Kapil,
1964).

Herein, the offered daily meals indicate more or less
effectuality on the developmental fitness components of
the Bombyx mori.

The present study was carried out to find out the
suitable number of daily meals and determine the effect
of starvation on the developmental parameters of
silkworm.

MATERIALS AND METHODS

The newly hatched larvae from the Chinese hybrid
9F7X of the mulberry silkworm Bombyx mori L. were
reared in the laboratory with standard rearing technique
as discribed by (Krishnaswami, 1973) under
hygrothermic conditions of 26 + 1.5 °c and 80 + 5 %.
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The larvae were reared in one group up to 4™ ecdysis.
All of the moulted larvae at the same day were divided
into two groups in separate trays.

The 1% group was divided to four treatments of
feeding regimes including meals at two, three four and
five times / day on fresh picked mulberry leaves.

The 2™ group was divided to another four treatments
of starvation regimes; whereas the larvae were fed and
starved day after day at the same adopted feeding times
in the 1 group.

Each treatment was replicated three times with 50
larvae / each. The developmental durations of larval and
pupal stages were recorded. Fresh weights of 5" instar
larva, fresh cocoons, pupae and cocoon shells were
measured.

Also, the number of deposited eggs/female moth was
counted and recorded. Prior to spinning cocoons, five
samples of mature larvae from each treatment were
dissected, the silk glands were drawn and the length and
weight of each was measured.

Also, samples of the newly emerged female moths
were dissected in Ringer solution; the reproductive
system of each female was removed, the length and
weight of each reproductive system was measured.

Hatchability was estimated according to the
following formula of Lea (1996):

Hatchability % = H/F x 100
Where, H = Number of hatched larvae.
F = Number of deposited eggs.
Results were expressed as mean values plus or minus
the standard deviation. All tested criteria of the subject
insect were statistically analyzed and compared using

“F” test, “t” test and least significant difference (L.S.D.)
at 5% probability level, (Senedecor, 1956).

RESULTS AND DISCUSSION

1- Effect of number of offered daily meals on the
fitness components of the silkworm Bombyx
mori L.

The demonstrated results in Table 1, show that the
prolonged period of larval and pupal duration were
mainly detected for those larvae fed by two daily meals
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(12 and 16 days), respectively; the shortest larval
duration of 10 days was obtained for those fed by four
and five daily meals.

It is also noticed that the highest value of larval and
pupal weight (2.817 and 1.08 gm.) in respect, had been
attained in case of offering five daily meals. Larvae fed
on 2 meals / day comprised the lightest weight for larva
and pupa (2.534 and 0.861gm.) respectively.

Generally, the offered daily meals have a positive
effect on the developmental fitness components of the
silkworm Bombyx mori L.

A significant difference between the averages of
measured length and weight of larval silk glands was
obtained. Larvae fed by five meals / day gave the tallest
length and heaviest weight of silk gland (26 cm and
0,734 g.), respectively. While larvae fed by two meals /
day only gave the shortest and lightest measures (21 cm
and 0.633 g.), in respect.

Salem (1974) determined the increase in the weight
of Philosamia ricini silk gland when the number of daily
meals increased. A Same trend of results was reported
by Ceausescu et al. (1977) and El-Sayed (1989).
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The obtained results in Table 1, also show the
detected highly significant differences between the
calculated average weights of fresh cocoon and cocoon
shell due to the varied numbers of offered daily meals.
The same trend of results was stated by He et al., (1987)
who reported that larvae of silkworm Bombyx mori fed 2
or 3 times daily had lower cocoon weights and cocoon
layers compared with those fed 4 times daily. Mahmoud
and Yehia (2008) found that larvae of silkworm Bombyx
mori L. fed three or four times a day on mulberry leaves
gave the heaviest weights of mature larvae, silk glands,
pupae, fresh cocoon and egg production.

2- Effect of the number of offered daily meals on the
reproductivity of the silkworm Bombyx mori L.

The illustrated results in Table 2, elucidate that the
number of deposited eggs / female and weight of female
reproductive system (R.S.) were insignificantly differed
in all of the performed treatments, while the calculated
averages length of female (R.S.) were  quietly
significantly differed depending on the number of
introduced daily meals. Whereas, the larvae fed by five
meals / day gave the tallest (R.S.) length (13.06cm).

Table 1. Effect of the number of offered daily meals on the fitness components of the

silkworm Bombyx mori L.

Characters Larval Wt. of larva Pupal Wt. of pupa L.ength of Wt. of fresh Single fresh Cocoon
. . silk gland . cocoon wt.
No. of duration ) duration (9.) (cm) silk gland (g.) @) shell wt. (g)
Daily meals (days) A (days) B c C B B
oM 12 2534 ¢ 16 0.861 d 21 b 0.633 ¢ 1.072 d 021 d
+0.1592 +0.1381 +1 +0.0722 +0.1497 +0.0211
M 1 2683 b 15 0979 ¢ 212 b 0.667 b 1209 c 023 ¢
+0.1319 +0.1093 + 0.8366 +0.0562 +0.1098 +0.0134
M 10 2683 b 15 1.057 b 234 ab 0.733 a 1299 b 0241 b
+0.1303 +0.0752 +2.6076 +0.0206 +0.091 +0.2419
5M 10 2817 a 15 108 a 26 a 0.734 a 1323 a 0.243 a
+0.1012 +0.0694 +1 +0.0218 + 0.066 +0.0204

Each value represents the mean + S.D. of A =15, B =10 and C = 5 replicates.

*Means followed by same letter(s) are not significantly different.

Table 2. Effect of the number of offered daily meals on the reproductivity of the silkworm

Bombyx mori L.

Characters  No. of dep.eggs/female Length of (R.S.)Cm Wt. of R.S.(g.) Hatchability%o

No. of

Daily meals

2M 458.8 10.04 d 0.455 89.633b
+66.126 +0.364 +0.014 +2.276

3M 469.2 1072 ¢ 0.493 90.125 ab
+41.433 +0.216 +0.043 +2.665

4M 495.6 1162 b 0.501 93.212 ab
+21.349 +0.46 +0.053 +1.504

5M 530.2 13.06 a 0.518 95.646 a
+44.84 +0.403 +0.038 +1.76

Each value represents the mean + S.D. of 5 replicates.
*Means followed by same letter(s) are not significantly different.
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These results are in accordance with Baud (1955)
and Johanson (1966) who found that diet is an important
factor for female moth production. Also, El-Sayed
(1989) recorded insignificant differences between the
numbers of deposited eggs / female when different
meals were offered to the eri — silkworm Philosamia
ricini.

Concerning the percentage of hatched eggs, it is
noticed that the estimated percent values of hatchability
were merely the same except in larvae fed by two meals
/ day which gave the lowest value of 89.633 %.

The obtained results are supported by these obtained
by Salem (1974) who determined the fertility and
fecundity of Philosamia ricini moths distinctly depend
on the derived food reserves from larvae. Besides to, El-
Sayed (1989) also found insignificant differences
between the deduced (%) values of hatched eggs in all
initiated treatments on the eri — silkworm.

3- Effect of feeding and starvation sequency on the
fitness components of the silkworm Bombyx mori
L.

In this trial the fifth instar larvae were fed on two,
three, four and five daily meals, and then followed by
starvation period along twenty four hrs. until the end of
larval develpoment. The measured developmental
characteristics were compared with those obtained for
control larvae, which were fed on the corresponding
number of daily meals without starvation.

The included results in Table 3, show that the larval
duration and larval weight were significantly affected by

Table 3. Effect of starvation sequency on the
mori L.

the starvation of the tested larvae. Opposite results were
recorded for the pupal duration which was not affected
by the offered daily meals sequenced by starvation
intervals. The measured weights of derived pupae were
highly significantly affected. This significance was also
recorded in all treatments for the weight of fresh silk
gland, cocoon weight and cocoon shell weight. While,
the silk gland length was significantly decreased in all
offered daily meals and consequent starvation, except the
case of four daily meals no significant difference was
recorded.

These results are similar to those reported by
Srivastava and Nath (1982); Srivastava et al. (1984) and
El-Sayed (1989) who studied the effect of starvation on
the weight of cocoon of eri - silkworm Philosamia ricini.
They found a decrease in the cocoon shell weight due to
deprivation during feeding period. In addition, Morita
and Tojo (1985) found that larval starvation affected the
pupal weights of the common cutworm Spodoptera
litura.

4- Effect of feeding and starvation sequence on the
reproductivity of the silkworm Bombyx mori L.

The presented results in Table 4, elucidate
insignificant differences among the calculated mean
numbers of deposited eggs and hatchability, the only
exception occurred when the larvae were fed twice a
day, then followed by a starvation period which gave
significant decrease than the control. Moreover,
significant difference was obtained in all treatments
concerning the length and weight of reproductive system.

fitness components of the silkworm Bombyx

no. of meals & starvation

characters 2M S* 3M S 4M S SM S
Larval duration (day) 12 14 11 14 10 13 10 12
Wt.of larva (gm) 2.534 1543 2.683 2.049  2.683 2.448  2.817 2.472
t.val. 18.865** t.val. 12.863** t.val. 4.299** t.val. 8.302**
Pupal duration (days) 16 16 15 15 15 15 15 15
Wt. of pupa (gm) 0.861 0.699 0.979 0.815 1.057 0.842 1.08 0.897
t.val. 3.336** t.val. 3.408** t.val. 4.328** t.val. 5.244**
Length of silk gland (cm) 21 148 21.2 17.8 23.4 21 26 21.8
t.val. 10.632* t.val. 6.425* t.val. 1.862N.S. t.val. 5.715*
Wt. of fresh silk gland (gm) 0.633 0.271 0.667 0.387 0.733 0.478 0.734 0.467
t.val. 11.051** t.val. 7.04** t.val. 12.365** t.val. 11.384**
Single fresh cocoon wt. (gm) 1.072 0.869 1.209 0.995 1.299 1.023 1.323 1.109
t.val. 3.83** t.val. 4.222** t.val. 5.522** t.val. 6.232**
Cocoon shell wt. (gm) 0.21 0.169 0.23 0.179 0.241 0.18 0.243 0.211
t.val. 4.648** t.val. 6.45** t.val. 6.255** t.val. 3.971**

T. val. = deduced of t test
S * = starved larvae day after day.

** = highly significant

* = significant

N.S. = not significant.
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Table 4. Effect of feeding and starvation sequency on the reproductivity of the silkworm

Bombyx mori L.

No. of meals &

starvation 2M S* 3M S 4M S 5M S
characters
No. of dep. 458.8 3415 469.2 434 495.6 474.8 530.2 476.6
eggs/female t.val. 3.531** t.val. 1.456N.S. t.val. 1.314N.S. t.val. 1.563N.S.
Length of 10.04 9.08 10.72 8.86 11.62 10.06 13.06 10.16
(R.S) t.val. 3.373** tval. 11.115** t.val. 6.215** t.val. 10.053**
cm /female
Wi. of 0.455 0.382 0.493 0.421 0.501 0.434 0.518 0.44
(R.S.)Gm t.val. 5.457** t.val. 2.562* t.val. 2.389* t.val. 3.662**
Hatchability 85.44 83.908  90.238 84.354  93.26 91945 955 94.27
% t.val. 2.838* t.val. 2.184N.S. t.val. 1.133N.S. t.val. 0.976N.S.
T. val. = deduced of t test ** = highly significant * = significant N.S. = not significant.

S* = starved larvae day after day.

These results are in accordance with those obtained
by El-Sayed (1989) who recorded that the hatchability
were statistically insignificant in all conducted
treatments of larval starvation throughout the rearing
period of the Eri - silkworm Philosamia ricini Boisd.
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