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ABSTRACT 
 
 The effects of lettuce seed oil (LSO) on some biological and economical parameters of the mulberry 
silkworm, Bombyx mori L., had been studied. Fourth and fifth instar larvae of B. mori were fed on mulberry 
leaves treated with different concentrations of LSO (0.01, 0.05, 0.10, 0.50, and 1.00 %). The LSO, as a food 
additive, enhanced the productivity of the silk yield and fecundity of moth of the mulberry silkworm. The 
highest significant increases of the studied biological and economical parameters of B. mori L. were obtained on 
treatment of 0.10 % LSO.  
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Introduction  
 
 The mulberry silkworm, Bombyx mori L. is essentially monophagous insect and survives solely on 
mulberry leaves (Morus sp.) which play an important role in the nutrition of the silkworms, and in turn cocoon 
and silk production (Nagaraju, 2002 and Seidavi et al., 2005). The quality of the leaves has a profound effect on 
the superiority of silk produced by B. mori L. (Murugan et al., 1998, Mahmoud, 2000 and Hiware, 2006). Pant 
(1978) reported that the qualitative and quantitative aspects of the productivity of silkworms can be directly 
increased through proper dietary management. Therefore one of the possible cost effective methods is to enrich 
the leaves with fortification agents. Many investigators used certain compounds and nutrients as food additives 
to achieve an increase in productivity of the silk yield and fecundity of moth. Hormones, vitamins, proteins, 
amino acids, carbohydrates, minerals, royal jelly and different plant extracts have been studied as food additives 
to get a higher yield of the silkworms (Sannappa, et al., 2002). Phytochemicals have been reported to influence 
the life cycle and behaviour of different insects (Rajasekaragouda et al.,1997). Lettuce (Lactuca sativa) was first 
cultivated in ancient Egypt for the production of oil from its seeds. it was considered an important treatment for 
numerous diseases.Its nutritional contents were reported to contain high quantities of vitamins (A, C, K, B 
group, riboflavin, antioxidants (beta-carotene, Lutein-Zeaxanthin, flavonols, minerals (calcium, magnesium, 
iron, iodine, zinc, copper, manganese, selenium) (Mou, 2005; David, 2007). Therefore present work is an 
attempt to evaluate the effect of LSO,as a food additive, on some biological and economical parameters of the 
mulberry silkworm, B. mori L. 
 
Materials and Method 
 
Insect: 
 
 Silkworm eggs of local hybrid were obtained from the Sericulture Research Department of Plant Protection 
Research Institute, Agricultural Research Centre, Giza, Egypt. Larvae were reared under the laboratory 
conditions of 25±2 ºC and RH 75±5 %. Removing of feces matter, diseased larvae and bed cleaning were 
regularly done. Fresh mulberry leaves were freely offered to B. mori L. larvae 4 times per day. 
 
Lettuce seed oil: 
 
 Lettuce seed oil of Lactuca sativa var. longifolia was purchased from EL Captain Company (Cap Farm) for 
extracting nutriments oil and natural herbs and cosmetics, Al Obour City, Cairo , Egypt.  
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Treatment and experimental design: 
 
 Lettuce seed oil (LSO) was dissolved in 0.5 – 1.0 % Triton X-100 and diluted with distilled water to reach 
the experimental concentrations (0.01, 0.05, 0.10, 0.50, and 1.00 %). These concentrations were chosen 
according to preliminary experiments which were formerly carried out. LSO-treated leaves were fed to the 4th 
and 5th instar larvae 4 times per a day. Control larvae were offered mulberry leaves dipped in 1.0 % Triton X-
100 solution. Each treatment was replicated three times, and each replicate contained 500 larvae.  
 
Biological parameters: 
 
 Fresh weights of larvae and silk gland were daily recorded during the entire 5th larval instar duration. 
Weights of pupae, fresh cocoons, and cocoon shells were also recorded, and then cocoon shell ratios were 
calculated according to the following equation: 
 
Cocoon shell ratio (%) = Weight of cocoon shell (g) x 100 
                                         Weight of fresh cocoon (g) 
 The numbers of deposited eggs per female were counted and recorded.  
 
Statistical analysis: 
 
 Data were subjected to analysis of variance (ANOVA); Duncan's multiple range function in SAS.  
 
Results:  
 
I-Effect of lettuce seed oil supplementation on B. mori L. larval weights: 
 
 Figure 1, presents the mean weights of 5th instar larvae of B. mori L. fed on mulberry leaves treated with 
different concentrations of LSO (0.01, 0.05, 0.10, 0.50 and 1.00 %). Larval weights were increased after the 
feeding of 4th and 5th instar larvae on mulberry leaves supplemented with LSO. Rate of increase at (0.10% LSO) 
was about 43.3 % over the control of mature larvae as maximum larval weights were obtained during spinning 
stage with significant differences in the mean values of larval weights in all LSO concentrations except for 
1.0%.  

 

 
 
Fig. 1: The effect of LSO supplementation on the mean weights of fifth instar larvae of B. mori L. Bars are mean values ±SE. 
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II-Effect of lettuce seed oil supplementation on silk gland weights: 
 
 A remarkable increase was recorded in silk gland mean weight from 14±0.67 mg at zero time to 425±0.86 
mg at the end of the 5th larval instar. Feeding of B. mori L. on mulberry leaves treated with LSO, at all tested 
concentrations resulted in a significant increase in the weight of the silk gland (Fig. 2). Treatment with 0.10% 
LSO increased the silk gland weight to reach the maximum (859±0.82 mg) at the end of 5th larval instar 
comparing with the control (425±0.86mg). The present results revealed that 0.10 and 0.05 % LSO treatments 
resulted in higher growth rates for both larval and silk gland.  
 

 

 
Fig. 2: The effect of LSO supplementations on B. mori L. silk gland weights during the fifth larval instar. Bars 

are mean values ±SE. 
 
III-Effect of lettuce seed oil supplementation on the economic characters: 
 
  As shown in Table (1), significant increase in pupal mean weights was observed at 0.10, 0.05 and 0.50 % 
LSO treatments. Their corresponding increases in weights were 14.81 and 15.39%, for 0.05 and 0.10% LSO, 
respectively. A significant increase in the weights of cocoon shells with 0.10, 0.05 and 0.50% LSO treatments. It 
seems clearly that LSO increased cocoon shell weights of the mulberry silkworm by about 31.30, 34.50 and 
7.90% for 0.05, 0.10 and 0.50% treatments, respectively. Weights of fresh cocoon were significantly increased 
by about 17.40 and 18.40% for 0.05 and 0.10% LSO, respectively. Results of the present study revealed 
significant difference in cocoon shell ratio with 0.10 and 0.05% LSO treatments. Also, maximum numbers of 
deposited eggs were noticed at 0.10 and 0.05% LSO concentrations. The means of deposited eggs means were 
(368.40 and 441.00 eggs/moth) for the above mentioned concentrations, respectively comparing to (284.80 
eggs/moth) for the control. 
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Table 1: Effects of LSO on the economic characters of the mulberry silkworm, Bombyx mori L. 
LSO 
(%) 

Weight of 
pupa 
(g) 

Weight of fresh 
cocoon (g) 

Weight of cocoon 
shell (g) 

Cocoon shell ratio 
% 

No. of deposited 
eggs 

 
Control 

1.377 
± 0.030 

cd 

1.629 
± 0.031 

e 

0.252 
± 0.007 

cd 

15.46 
± 0.483 

cd 

284.8 
± 25.11 

c 
 

0.01 
1.363 

± 0.088 
d 

1.609 
± 0.089 

de 

0.246 
± 0.020 

d 

15.28 
± 0.549 

d 

276.4 
± 34.93 

c 
 

0.05 
1.581 

± 0.047 
a 

1.912 
± 0.026 

a 

0.331 
± 0.016 

a 

17.31 
± 0.746 

a 

368.4 
± 57.43 

b 
 

0.10 
1.589 

± 0.030 
a 

1.928 
± 0.042 

a 

0.339 
± 0.019 

a 

17.58 
± 0.897 

a 

441.0 
± 34.10 

a 
 

0.50 
1.447 

± 0.036 
b 

1.719 
± 0.036 

b 

0.272 
± 0.009 

b 

15.82 
± 0.610 

bc 

324.4 
± 23.68 

bc 
 

1.00 
1.341 

± 0.065 
d 

1.583 
± 0.075 

e 

0.242 
± 0.015 

d 

15.28 
± 0.639 

d 

292.6 
± 23.99 

c 
L.S.D 0.041 0.04 0.011 0.485 46.52 

- Values are means of three replicates, each contains 10 larvae. 
- Means followed by the same letter are not significantly different at P ≤ 0.05 

 
Discussion: 
 
I-Effect of lettuce seed oil supplementation on B. mori L. larval weights: 
 
 Larvae of B. mori L. attain its maximum weights a day prior to maturity, there is a ten thousand fold 
increase between hatching and larval maturity (Grekov et al., 2005, Radjabi ,2010) .The quality and quantity of 
ingested food influenced the final body weight, growth rate, developmental time, survival and reproductive 
potential as suggested by Slansky & Scriber (1985). Significant differences in the mean values of larval weights 
in all LSO concentrations except for 1.0% were recorded in our study. Earlier studies reported that the beneficial 
effects of lettuce believed to be due to vitamins and phytochemicals and fibers (Szeto et al., 2004) which 
support our finding in the present study. 
 
II-Effect of lettuce seed oil supplementation on silk gland weights: 
 
  Silk gland growth reflects the quality and quantity of silk production of silkworms (Fournier, 1979).The 
obtained results are in commitment with (Hiratsuka, 1920) who reported that B. mori L. final instar is 
characterized by active growth especially, in silk gland weight. The increase in the silk gland weight during the 
5th larval instar may be a result of the efficient utilization of increased amount of protein/amino acids and other 
nutrients in the mulberry leaves (Chandraskar, et al., 2007). On the other hand, when the silkworm reached the 
5th larval instar stage, fibroin is synthesized and secreted plentifully, and the metabolism and cellular structure of 
the posterior silk gland undergoes considerable changes (Wei-cheng et al., 2007).  
 The present results revealed that 0.10 and 0.05 % LSO treatments resulted in higher growth rates for both 
larval and silk gland. Earlier finding reported that the weight of silk gland is positively correlated with the 
weight of the larval body (Ueda et al,.1975). Larval nutrition influences the growth, development and silk gland 
function in B. mori L. (Akai et al., 1988). In the light of the above mentioned findings, it seems that LSO 
supplementation influenced the growth of the silkworm and consequently the amount of silk synthesized; LSO 
contains phenolic acid, vitamins (A, C, B6), carotenoids and β-sitostirol, which might have raised the coefficient 
of food utilization and growth rate of larvae and silk gland.  
 
III-Effect of lettuce seed oil supplementation on the economic characters: 
 
  Nutrition plays an important role in improving the growth and different economic characteristics of the 
silkworm, B. mori L. The effect of vitamin supplementation on the growth of B. mori L. has been investigated 
(Nirwani & Kaliwal, 1998, Etebari and matindoost , 2004; Faruki, 2005; Rajabi et al., 2006).  
  Sengupta et al. (1972) showed that B. mori L. requires specific essential sugars, amino acids, proteins and 
vitamins for its normal growth, survival and also for the silk gland growth. Results of the present study revealed 
also there is a significant difference in cocoon shell ratio, maximum numbers of deposited eggs were noticed 
with 0.10 and 0.05% LSO treatments. These findings are supported by Ito (1978) who reported that vitamin E 
(α-tocopherol) is slightly effective in increasing the number of eggs laid by moths and β-carotene has also some 
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growth-promoting effect. Meanwhile, study by Chauhan & Singh (1992) showed that ascorbic acid has a role in 
increase of the number of eggs in the silkworm. While, El-Karaksy & Idriss (1990) proved that ascorbic acid 
enhanced silk production and increased the fecundity. 
 
Conclusion: 
 
 Lettuce seed oil (LSO) as a food additive promote silkworm, B. mori L. growth and enhance its 
productivity. 
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