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As the Selenium is known to be growth promoter in
sheep and cattle, the efficacy of selenium has been
tested in silkworm Bombyx mori L. The V instar larvae
were fed with lethal and sub-lethal doses of selenium
treated leaves. The larvae fed with lethal dose showed
a significant decrease in growth and Cocoon commer-
cial characters. The treatment with sub lethal dose
exhibited a significant increase in the growth of the
silkworm. Correspondingly, the cocoon commercial
characters on exposure to the lethal dose showed sig-
nificant decrease and sub lethal dose showed a signif-
icant increase. In the light of similar findings reported
carlier in other cocoon crops and vertebrates, it can be
inferred that selenium at lower doses acts as a growth
stimulator, resulting in the higher yield of cocoon crop.

Key words: Selenium, Bombyx mori, LDs,, Cocoon char-
acters.

Introduction

The quality of feed is one of the important parameters in
determining the silkworm cocoon yield. There were many
studies to improve quality and quantity of cocoon by sup-
plementing nutrients such as sugars, proteins, lipids, vita-
mins, trace elements etc. (Nagarajan and Radha, 1990;
Masilamani et al., 1991; Radhakrishnaiah and Cha-
mundeswari 1994). It is known that trace elements play a
key role in the metabolism of animals. Among them, sele-
nium occupies a special place due to the small margin
between the toxic and physiological dose response. Sele-
nium is required in trace quantities in diets of most ani-
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mals (Flow et al., 1979). It is an essential nutrient in the
diets of mature poultry and it is known that sodium selen-
ite is an effective selenium supplement (Ort and Latshaw,
1977). Metabolic disorders resulting from selenium inad-
equacy have been recognized practically in all the major
livestock producing countries of the world. Levander and
Beck (1977) reported the association of Keshan.disease
with selenium deficiency and it is also responsible for an
enlarged heart and poor heart function. Studies on sele-
nium deficiency proved that the active synthesis of thy-
roid hormone was associated with the selenium and its
deficiency lead to abnormality of thyroid’ functioning
(Arthur, 1991). It is evident that the involvement of sele-
nium in maintaining structure and functional efficacy of
mitochondria (Rani and Lalitha, 1996). Selenium supple-
ments were investigated in terms of their effect on live
weight and wool production in sheep and it had increased
the wool length and fiber diameter (Langlands et al.,
1991). The known function of selenium is that it is an
important part of antioxidant enzymes that protects cells
against the effects of free radicals that are produced during
normal oxygen metabolism which would otherwise can
damage cells and contribute to the development of some
chronic diseases (Combs et al., 1997). Bansal and Parmin-
dar Kaur (2005) showed that the absence of selenoprotein
of low molecular weight which can be compared to cyto-
chrome, caused muscular dystrophy in selenium deficient
sheep. Although, much information is available on the
effects of selenium on mammals, a little information has
been reported in insects (Deka ef al., 1999) and they dem-
onstrated that selenium could increase the economic char-
acters of Eri silk cocoon. Supplementation of the diet with
selenium enhances the Dosophila life span by a process
that may involve the newly identified proteins (Clyburn ez
al., 2001). Since studies pertaining to growth and cocoon
commercial characters of mulberry silkworm B. mori
exposed to selenium are scanty, the present investigation
was under taken to study the efficacy of selenium under
lethal and sub lethal doses of selenium exposure.
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Materials and Methods

The silkworm hybrid PM xNB,D, was selected for the
study. The disease free layings of this cross breed were
incubateéd and reared as per the rearing technology as
advocated by Krishna Swamy (1986). The chemical
Sodium selenite was procured from S.D. Fine Chem. Ltd.,
Mumbeai, India is used in the present study. Evaluation of
24 hour LDs, was done through graphical plots of with
percent mortality as well as probit mortality verses log
doses of selenium concentration suggested by Finney
(1971). For subsequent verification of the selenium LDs
obtained by graphical methods Dragsted-Behrens was
employed as given by Carpenter (1975). After IV moult,
the larvae of same size and age were collected from the
rearing house and divided into batches and each batch con-
sists of 50 larvae. They were maintained at 23.5x1°C.
Fresh leaves of Morus alba variety Victory-1 collected
from the garden and are sprayed with lethal and sub- lethal
doses selenium, prepared for the experimentation sepa-
rately, and dried under fan at room temperature. A batch of
silkworms were fed without selenium as control. As it is an
established fact that at 120 hrs after resumption from the
IV moult, the silkworm larvae of V instar are very active,
at 144 hrs after IV moult for V instar were fed with sele-
nium treated leaves at different intervals of 6.00, 10.00,
16.00 and 22.00 hrs in a day. Afterwards, Cocoon com-
mercial characters were analysed. Variability in cocoon
commercial characters was determined using DMR (Dun-
can Multiple Range) test (Megharaj et al., 1999).

Results and Discussion

In the present study the 24 hour LDs, obtained for V instar

of silkworm B. mori is 32.29 pg/kg body weight. LDs,/24
of selenium was taken as lethal dose and about one fifth of
the 24 hour LDsg i.e., 6.47 ng/kg body weight for silk-
worm B. mori was taken as the sub-lethal dose of sele-
nium for further studies.

Data on the effect of selenium in the lethal and sub-
lethal doses to the silkworm on growth and cocoon com-
mercial characters were presented in the Table 1. The
results indicated that the cocoon commercial characters
such as cocoon length, cocoon width, single cocoon
weight, , shell ratio, filament length and filament weight
of silkworm, Bombyx mori L. are significantly decreased
when exposed to selenium in lethal dose (32.29 pug/kg
b.w.). Significant decrease was observed in these param-
eters at lethal dose of selenium, it may be attributed to the
affected silk protein synthetic path way and due to some
physiological alterations. Many researchers, Wyatt et al.,
1957; Srikanth er al., 1988; reported that reduced intake of
food ingesta causing severe fall in the total carbohydrate
level, which ultimately lead to low energy and affected the
protein synthetic mechanism. It is known that under stress
conditions, decreased proteins, amino acids in the
haemolymph and fat bodies were observed (Von Brand
1979; Venkatarami Reddy er al., 1992).However, cocoon
commercial traits were significantly improved on expo-
sure to sub-lethal dose (6.47 ug/kg b.w.) of selenium. Sig-
nificant increase in the commercial characters at lower
dose of selenium might be due to enhanced silk gland pro-
tein metabolism. The improvement in commercial char-
acters of cocoon, coincides with the work done by Deka et
al. (1999), on the effect of sodium selenite on Eri silk pro-
duction. These results suggest that selenium in minute
quantities trigger the protein synthesis in the silkworm.
The results were also in conformity with significant
growth of silkworm on exposure to sub-lethal dose of

Table 1. Cocoon characters of silkworm Bombyx mori L. fed with Mulberry leaves supplement with selenium

S. No. Parameter Control Lethal Sub-Lethal
1. Cocoon Length (cm) 32.92% 31.32% (—4.86) 38.51°(16.98)
2. 0 Cocoon width (cm) 18.02° 16.67°%(-10.87) 21.83°(21.7)
3. Cocoon Weight (gms) 1.481° 1.1949% (-19.31) 1.921°(29.70)
4. Shell Weight (mg) 0.260° 0.185% (-28.84) 0.368°(41.53)
5. Cocoon Shell Ratio (%) 17.09° 12.86% (—24.75) 21.16°(23.81)
6. Filament length (mts) 540.02° 364.59% (=32.50) 764.32°(41.48)
7. Filament Weight (mgs) 220.31° 201.222(-19.2) 253.83°(15.16)

*Each Value is a mean of eight estimations.
**Percent decrease over control is given in parenthesis

***Means within a column followed by the same letter are not significantly different (P>0.5) from each other according to Dun-

can,s Multiple Range Test.



Effect of Selenium on Silkworm 121

selenium (6.47 pg/kg b.w.). Mayland (1994) reported that
selenium deficiency produce marked decrease in growth
and greatly interfere with efficiency of food utilization by
animals. Hence it can be recognized that the micro quan-
tities of selenium has improved the food utilization and
growth and increased energy status, which could be uti-
lized for efficient protein synthesis. In the present inves-
tigation, selenium profoundly influenced the biochemical
pathways to improve the important economic traits of
cocoon of silkworm Bombyx mori L. It can be assumed
that the harmful microbial flora of silkworm might have
also been eliminated in the sub lethal doses without affect-
ing the silkworm which ultimately improved general
health of the larvae leading to the better expression of
cocoon commercial characters. In the light of similar find-
ings, it was reported earlier in sheep as increased wool
production, body weight gain and productivity rate with
selenium supplementation. (Wilkins et al., 1982; Lang-
lands et al., 1991; Whelan et al., 1994).

Thus the results on the whole, indicate that Selenium at
sub-lethal dose when supplemented with Mulberry V-1
variety leaves acts as a growth stimulant resulting in the
higher production of cocoon crops and promotes the silk
production in B. mori L.
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