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ABSTRACT 
 

The present work was carried out in the laboratory of Plant Protection Department, Faculty of 
Agriculture, Assiut University during two successive rearing 2011, season. Ten powders treatment plus 
untreated were used with mulberry leaves in feeding fourth and fifth instar during the present work with sprinkle 
on mulberry leaves. They were:- 1-Wheat Flour 2- Pollen Powder 3-Carrot Powder  4-Potato Powder  5-Brane 
6-Palm Pollen  7- Soya Flour 8- Starch 9- Carrot +Pollen  10- Potato+ Pollen , plus untreated leaves , to study 
the effect of  treatments  with different three level of doses 5, 10 and 15 g.  of some carbohydrates and proteins 
in powder forms on the mean pupal, cocoons, cocoon shell weight (g.) and cocoon shell ratio (%) of fourth and 
fifth instar larvae of silkworm. Results obtained revealed that, the palm pollen was more increase in pupal, 
cocoons and cocoon shell weight, followed by carrot  powder and carrot + pollen. Also, the wheat flour was the 
least increase in pupal weight, meanwhile showed a highly reverses of cocoon shell ratio. While all treatment 
were different between them with increase or decrease of all parameters. Statistical analysis showed that soya 
flour, starch and potato powder were the highest averages of cocoon shell ratio and weight. Whereas, brane 
treatment was the least effect on the cocoon shell weight and cocoon shell ratio as comparison with all 
treatments. Highly significant differences were observed between three doses in their effect of all parameters of 
silkworm. In dose of  15g. showed a maximum averages in all cocoons parameters. Meanwhile in dose of 5 g. 
increase the cocoons shell ratio in all treatments. Whereas, the pollen treatment was the least effect on cocoon 
shell ratio when pollen + potato and pollen + carrot showed more increase weight in all treatment. 
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Introduction 
 

 The mulberry silkworm, Bombyx mori L., (Bombycidea, Lepidoptera) reckoned to be one of the 
commercial insects. The silkworm larvae have a high medicinal value and are usually used to reduced blood 
pressure, diabetes, nerve disorder and heart problems. In addition to the uses of its larvae for silk production, its 
pupal  are being employed to excreta  vitamins  whereas the male moths are utilized for making medicinal veins 
and the excreta forms an important part of the fish and poultry- feed ( Fenemore and Prakash 1992).  

The nutritional status of mulberry leaves can be improved by enriching them with extra nutrients to 
increase larval growth and improve cocoon characteristics (Sengupta et al. 1992). Zannoon (1994) have also 
reported that, various solutions of bee honey increased the mature weight of the mature larvae, silk gland, fresh 
cocoons and cocoon cortex.  Nutrition plays an important role in improving the growth and development of the 
silkworm, Bombyx mori L. like other organisms. The nutritive value of mulberry leaves plays a very effective 
role in producing good quality cocoons. Mulberry leaves have high nutritive value with protein content of about 
20 % of dry matter (DM) (FAO, 1998). 

 Mulberry leaves immersed in solutions of 0.5, 1.0 and 1.5% ascorbic acid (vitamin C) solution  
significantly increased the weights of both larvae and cocoons of silkworm compared with untreated  leaves 
(Miranda et al. 1998). Feeding of B. mori  larvae on fresh mulberry leaves treated with vitamin B- complex 
(0.5%) increased the weights of larvae  and cocoon and the shell ratio (Suprakash and Pal, 2002).Treatments of 
B. mori larvae with pollen (50mg/100ml) mixture with  royal jelly (10mg/ml),increased the weight of cocoon 
shell by about 25.4 % (Gad 2013) .This work aims to evaluate the effect of  ten  treatments were rich in   
carbohydrates, and protein ,  as well be  mentioned before, to enhanced the productivity of silk yield of the 
mulberry silkworm B. mori. L.  
 
Material and Methods 
 

 The present work was carried out in the laboratory of Plant Protection Department, Faculty of 
Agriculture, Assiut University, for two successive rearing during 2011 season. Local hybrid of silkworm were 
supplied from sericulture   Division, Plant Protection Institute, Ministry of Agriculture, Giza, to be used in the 
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experiment traits. Ten powders treatments were used with mulberry leaves in feeding fourth and fifth instar 
during the present work with sprinkled on mulberry leaves. They were:-  1-Wheat Flour  2- Pollen Powder 3-
Carrot Powder  4-Potato Powder 5-Brane 6-Pallm Pollen 7-Soya Flour 8- Starch 9- Carrot +Pollen  10- Potato+ 
Pollen . Three levels or doses 5, 10 and 15g., were used as additive to improve cocoon productivity.  

Every tested treatment was replicated three times in three carton boxes (20.5×19.5×6.5cm), each contain 
50 silkworms larvae and 150 larvae/ treatment. Feeding with treated leaves was conducted four times/ day. 
Untreated   larval were fed on mulberry leaves washed with water. 

  
Fresh weight of cocoons were detected 
 

From each replicates and treatment, good cocoons were collected, cut, opened, the whole cocoons was 
weighted (in g.) Total mean weight / cocoon (in g.) their number and percentages of increase or decrease of 
untreated readings, were calculated. 

 
Pupal weight 
 
 From each replicate and treatment, pupae were weighed (in g.). Total and mean weighed /pupa (in g.) and 
percentages of increase or decrease of untreated readings, were estimated. 
 
Cocoon shell weight 
  

The previous cocoons were carefully opened and pupae (♂or♀) were removed and cleaned from exuviae, 
then weighed. Total and mean weight /shell (in g.), their number and increase or decrease (%), from untreated 
were calculated. 
 
Cocoon shell ratio (%): 
 

 Cocoon shell ratio for each treatment was calculated according to Tanaka (1964) as follows: 
  

              Cocoon shell ratio % =    Weight of cocoon shell g.     × 100 
                                                Weight of cocoon g.  

Total and mean weight/ shell (in g.), and percentage of increase or decrease, of   untreated readings, were 
estimated. 

Statistical analysis obtained results were analyzed using factorial design, F. Test was estimated for each 
analysis. The means were compared according to Duncan’s Multiple Range Test.  
 
Results and Discussion 

 
Data in Tables (1 and 2) showed the effect of tested treatment and their percentages over untreated   on 

means of pupal weight for the first and second rearing, during 2011 season respectively. 
 Generally, statistical analysis revealed that there were significant differences between all treatments.  

Maximum mean of pupal weight were 0.8349 g.,   in palm pollen by 6.34 % increase from untreated in the first 
rearing. While there were a significant differences in treatment and between the untreated in the second one. 
Palm pollen, carrot powder and carrot + pollen showed a maximum mean of pupal weight were (0.7452, 0.728 
and 0.7198g.) respectively, by increase from untreated (18.93, 16.25 and 14.87%) respectively.But potato 
powder, carrot powder and wheat flour were less than untreated in the first rearing. The minimum mean were 
showed in wheat flour and brane in the second one. Three doses, showed a significant differences between 
untreated.  

Generally, in the first and second rearing, in dose of 15g., Showed a highly significant differences with 
averages 0.7860 and 0.7035g. , in the first and second rearing respectively. In the first rearing the interactions 
between treatment and doses were detected in dose (15g.) of palm pollen a maximum mean of pupal weight 
(0.8917 g.). Then carrot + pollen (0.8540 g.) in dose of 5. No significant detected between the doses of other 
treatments and untreated. Meanwhile wheat flour in dose of (5 g.) and potato powder in doses of 5 and 10 g.  
were less than untreated.  

In the second rearing, 2011, palm pollen , carrot powder by using (15g.) and carrot + pollen in dose of 
5 g. showed a highly significant differences between all the treatments and untreated by (0.7718, 0.7545 and 
0.7387 g.) respectively. Meanwhile, wheat flour in dose of 10 g., potato powder and bran in dose of  5 g. were 
the least treatments on pupal weight of silkworm. The present finding are similar as of Ito (1980) stated that the 
rich sources of dietary proteins like soya protein known to promote growth and to improve the economic 
characters of the silkworm. El-Karaksy et al., (1981) reported that ascorbic acid in certain concentrations 
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increased the weight of both larvae and pupa of Bombyx mori. They added that, fifth instar larvae fed on 
mulberry with ascorbic acid produced heavier fresh cocoons and cocoons cortices. Quander et al., (1992) found 
out that nutritional value of mulberry leaves was directly reflected on the larval growth of cocoon characters of 
B. mori silkworm. Rashwan (2010) found that maximum mean pupal weight was associated with powder 
treatments rather than liquid ones. 

 
Table 1. Effect of powder treatments on the mean pupal weight (g.) and percentages over untreated of silkworm during the first rearing, 2011 season. 

Doses     
Treatment       

5g. 
%From  

Untreated  
10g. 

%From 
 Untreated  

15g. 
%From 

 Untreated  
Mean  

%From  
Untreated  

Wheat flour  0.7041       FGH* -10.32  0.7584   B-H -3.40  0.7946  A-G 1.21  0.7524   BC -4.17 
Pollen powder  0.7736  B-G -1.46  0.7393    C-H -5.83  0.7622   B-H -2.92  0.7584   BC -3.40 
 Carrot powder  0.7274 D-H -7.35  0.7179      EFGH -8.56  0.7279     D-H -7.29  0.7244    C -7.73 
Potato powder   0.7036       FGH -10.38  0.6941 GH -11.59  0.7746   B-G -1.34  0.7241    C -7.77 
Brane   0.7313    C-H -6.85  0.7888  A-G 0.47  0.8003  A-G 1.94  0.7735   BC -1.48 
Palm Pollen   0.8384  ABCD 6.79  0.7746   B-G -1.34  0.8917  A 13.58  0.8349  A 6.34 
Soya flour  0.8084  A-F 2.97  0.7512   B-H -4.32  0.7898  A-G 0.60  0.7831  ABC -0.25 
Starch  0.8188  A-E 4.29  0.8408  ABC 7.09  0.7793   B-G -0.74  0.8130  AB 3.55 
Carrot + Pollen   0.8541  AB 8.79  0.6589         H -16.07  0.7855  A-G 0.05  0.7662   BC -2.41 
 Potato+ Pollen   0.7674   B-H -2.25  0.7551   B-H -3.82  0.7527   B-H -4.13  0.7584   BC -3.40 
Untreated    0.7993  A-G ----  0.7679   B-H -----  0.7879  A-G ----  0.7851  ABC ---- 
Mean  0.7751  AB ----  0.7497   B ------  0.7860  A ---- ----  ---- 

* Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability 

Table 2.Effect of powder treatments on the mean pupal weight (g.) and percentages over untreated of silkworm during the second rearing, 2011 season. 
    Doses  

Treatment      
5g. %From 

 Untreated  
10g. %From  

Untreated  
        15g.  %From 

 Untreated  
Mean  %From  

Untreated  
Wheat flour  0.6911  ABCD* 10.29  0.6463    CDE 3.14  0.6796  A-E 8.46   0.6723   BC 7.29 

 Pollen powder  0.6952  ABCD 10.95  0.7085  ABCD 13.07  0.6856  A-E 9.42   0.6964  AB 11.14 

Carrot powder  0.7174  ABCD 14.49  0.7133  ABCD 13.84  0.7545  AB 20.41   0.7284  AB 16.25 
Potato powder   0.6648  ABCDE 6.10  0.6959  ABCD 11.06  0.6893  A-E 10.01   0.6833  ABC 9.05 

Brane   0.6756  ABCDE 7.82  0.6756  ABCDE 7.82  0.7089  ABCD 13.13   0.6825  ABC 8.92 
Palm Pollen   0.7130  ABCD 13.79  0.7507  ABC 19.81  0.7718  A 23.17   0.7452  A 18.93 
Soya flour  0.7113  ABCD 13.52  0.6758  A-E 7.85  0.7132  ABCD 13.82   0.7001  AB 11.73 
Starch  0.7088  ABCD 13.12  0.7128  ABCD 13.76  0.7162  ABCD 14.30   0.7126  AB 13.72 

 Carrot + Pollen   0.7387  ABC 17.89  0.6868  A-E 9.61  0.7339  ABC 17.12   0.7198  AB 14.87 
Potato+ Pollen   0.6954  ABCD 10.98  0.6705  A-E 7.01  0.6990  ABCD 11.55   0.6883  ABC 9.85 
Untreated   0.6107     DE  -----  0.6829  A-E -----   0.5862      E ------    0.6266    C ------ 
Mean  0.6918  A -----   0.6927  A -----   0.7035  A -------  -----  ------  

*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability 

Data in Tables (3 and 4) showed the effect of treatments on mean of cocoons weight during the first and 
second rearing of 2011 season. Palm pollen showed a highly significant differences between all treatments and 
untreated in the second rearing and a maximum mean in the first one (1.015 and 0.8803g.). In the first and the 
second rearing respectively,   both of carrot + pollen (0.8690 g.) and carrot powder (0.8600 g.)  showed a 
maximum mean of cocoons weight (Table 4). Insignificant differences detected between doses during the 
rearing.  
 

Table 3. Effect of powder treatments on the mean cocoons weight (g.) and percentages over untreated of silkworm during the first rearing, 2011 season. 
    Doses 

Treatments       
5g. %From  

Untreated  
10g. %From  

Untreated  
15g.  %From  

Untreated  
Mean  %From 

 Untreated  

Wheat flour   0.6128     D* -35.36   0.9206  ABC -2.89   0.9749  ABC 2.84  0.8361     D -11.80 

Pollen powder   0.9370  ABC -1.16   0.8992   BC -5.15   0.9594  ABC 1.20  0.9319  ABC -1.70 

Carrot powder   0.8917   BC -5.94   0.8733   BC -7.88   0.9233  ABC -2.61  0.8961    CD -5.47 
Potato powder    0.9088  ABC -4.14   0.8394    C -11.46   0.9615  ABC 1.42  0.9033   BCD -4.72 

Brane    0.9033  ABC -4.72   0.9634  ABC 1.62   0.9678  ABC 2.09  0.9449  ABC -0.33 

Palm Pollen     1.013  ABC 6.86   0.9515  ABC 0.37    1.080  A 13.92   1.015  A 7.07 

 Soya flour   0.9888  ABC 4.30  0.9482  ABC 0.02  0.9046  ABC -4.58  0.9472  ABC -0.08 
Starch  0.9968  ABC 5.15   1.021  AB 7.70  0.9740  ABC 2.74  0.9972  AB 5.19 
Carrot + Pollen    1.040  AB 9.70  0.8671   BC -8.53  0.9519  ABC 0.41  0.9531  ABC 0.54 
Potato+ Pollen   0.9284  ABC -2.07  0.9180  ABC -3.16  0.9533  ABC 0.56  0.9332  ABC -1.56 

Untreated    0.9592  ABC ----   0.9274  ABC -----   0.9574  ABC  -----  0.9480  ABC -----  
Mean   0.9254  A  -----   0.9208  A -----    0.9643  A  ----- -----   ------ 

*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability 

But in dose of  15g. showed a maximum mean of weight cocoons. Wheat flour was the least in treated 
and untreated in both rearing with on average (0.8361 and 0.7877g.) during the first and the second rearing 
respectively. 

In the first rearing, the interactions between doses showed that palm pollen in doses of  15 and 5g. were 
the maximum mean in cocoon weights (1.080 and 1.013g.) respectively. Minimum mean of cocoons were 
showed in  wheat flour in dose of 5 g. (0.6128 g. ) followed by potato powder in dose of 10 g. ( -11.46% over 
untreated ). 
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 In the second rearing, in dose of  15g., showed a highly significant differences between the doses and 
untreated. Palm pollen (0.9162g.) followed by carrot + pollen (0.8914g.) and carrot powder (0.8830g.). 
Meanwhile  dose of 10g.  of palm pollen (0.8920g.) ended by dose of 5g. of carrot +pollen (0.8885g.)  , carrot 
powder (0.8553g.) and soya flour (0.8501g.).  The minimum   dose of treatment was 15g. , of wheat flour 
(7.06% over untreated). Insignificant differences showed   between doses in other treatments. Similar results 
have been reported by Nour et al., (1997) stated that   treatments of B. mori larvae with proplis extracts yield 
heavier cocoons and cocoon shell, a higher silk content and females laid more eggs than control. Rashwan 
(2010) stated that more increase in mean of cocoon shell weight (g.), in silkworm was observed in powder 
treatments of Soya, Fructose, Foliar fertilizer, Skim milk and its mixture with Soya.  
 
Table 4. Effect of powder treatments on the mean cocoons weight (g.) and percentages over untreated of silkworm during the   second rearing, 2011 season. 

Doses 
Treatments            

5g.  %From  
Untreated  

10g. %From  
Untreated  

15g. %From 
 Untreated  

Mean  %From  
Untreated  

Wheat flour  0.8163  ABC* 13.38  0.7759   BCD 7.76  0.7708   BCD 7.06  0.7877   BC 9.40 
 Pollen powder  0.7998  ABCD 11.08  0.7865  ABCD 9.24  0.7842  ABCD 8.92  0.7902   BC 9.75 
Carrot powder  0.8553  AB 18.79  0.8418  ABC 16.92  0.8830  AB 22.64  0.8600  AB 19.44 
Potato powder   0.7988  ABCD 10.94  0.8267  ABC 14.82  0.7967  ABCD 10.65  0.8074  AB 12.14 
Brane   0.7857  ABCD 9.13  0.7857  ABCD 9.13  0.8190  ABC 13.75  0.7897   BC 9.68 

Palm Pollen   0.8326  ABC 15.64  0.8920  AB 23.89  0.9162  A 27.25  0.8803  A 22.26 
 Soya flour  0.8501  AB 18.07  0.8046  ABCD 11.75 0.8348  ABC 15.94  0.8299  AB 15.26 
Starch 0.8421  ABC 16.96 0.8472  AB 17.67 0.8290  ABC 15.14  0.8394  AB 16.58 

Carrot + Pollen  0.8885  AB 23.40 0.8271  ABC 14.88 0.8914  AB 23.81  0.8690  AB 20.69 
Potato+ Pollen  0.8385  ABC 16.46 0.8063  ABCD 11.99 0.8310  ABC 15.42  0.8253  AB 14.63 
Untreated   0.7102    CD ----  0.7708   BCD  ----- 0.6790     D -----   0.7200    C ------  
Mean   0.8179  A -----    0.8150  A  ----   0.8214  A -----  -----  -----  

*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability 

 
Effect of tested treatment on mean of cocoon shell weight were established in Tables (5 and 6) during the 

first and second rearing, 2011 season. Results obtained showed a highly significant differences between in 
treatment and untreated   in Table (6), carrot+ pollen powder showed a maximum mean of cocoon shell weight 
(0.1479g, with 52.93% over untreated). Followed by   carrot powder, palm pollen, soya flour and potato+ pollen 
were (0.1360, 0.1346, 0.1320 and 0.1479g.) respectively. While the minimum mean was in pollen powder 
(0.1031g. with 6.61% over untreated). Gad (2013) reported that pollen showed the minimum weight of cocoon 
and cocoon shell weight. While treated with pollen powder showed a high significant differences between 
treatments and untreated in the first rearing (Table 5) it was (0.2068g) this agreement with Fathy et al., (2008) 
they found that pollen at concentrations of 0.2 and 0.3g/100ml water gave highest effects on the biological 
parameters than Proplis at 0.1g./100ml.Insignificant differences between the other treatment and untreated. The 
minimum mean was in brane and carrot powder. No significant differences between doses in the first and 
second rearing but doses of 10 and 5g. showed a high mean in the first and the second rearing respectively. The 
interaction between doses and treatment showed that in doses of 5 and 10g., In Table (5) there weren’t any 
significant differences detected. But dose of 10g. showed a significant differences between treatments and 
untreated. Pollen powder   treatment was   a maximum mean of cocoon shell weight (0.2632g) in dose of 10g. . 
The lowest mean were found in carrot powder (15g.)  and potato pollen (10g.).  

Data in Table (6) showed a maximum mean were in carrot +pollen    (0.1585g.) and palm pollen 
(0.1476g.) in case 15g. The present results are in agreement with Ravikumr (1988) reported that the production 
of good cocoons crop is totally dependent on the quality of leaves. Leaves of superior quality enhance the 
chances of good cocoons crop. Nguku et al., (2007) indicated that royal jelly enhanced diet significantly 
increased larval, cocoons and pupal weight, but had no significant effect on shell weight and denier. Rashwan 
(2010) reported that more increment in cocoons shell weight of local silkworm was noticed in the following 
powder treatments soya plus pollen, skim milk, fructose, soya plus skim milk and white sucrose powder 
treatments. 

  
Table 5. Effect of powder treatments on the mean cocoon shell weight (g.) and percentages over untreated of silkworm during the first rearing, 2011 season. 

  Doses  
Treatments         

5g. %From  
Untreated  

10g. %From 
Untreated  

15g. %From  
Untreated  

Mean  %From  
Untreated  

Wheat flour  0.1486   B* -10.64  0.1955   B 17.56  0.1703   B 2.41  0.1714  AB 3.07 
Pollen powder  0.1601   B -3.73  0.2632  A 58.27  0.1972   B 18.58  0.2068  A 24.35 
Carrot powder  0.1577   B -5.17  0.1553   B -6.61  0.1620   B -2.59  0.1583   B -4.81 
Potato powder   0.1618   B -2.71  0.1486   B -10.64  0.1870   B 12.45  0.1658   B -0.30 
 Brane   0.1453   B -12.63  0.1747   B 5.05  0.1675   B 0.72  0.1625   B -2.29 
6Palm Pollen   0.1746   B 4.99  0.1770   B 6.43  0.1846   B 11.00  0.1787  AB 7.46 

Soya flour  0.1771   B 6.49  0.1936   B 16.42  0.1749   B 5.17  0.1819  AB 9.38 
Starch  0.1780   B 7.04  0.1869   B 12.39  0.1981   B 19.12  0.1877  AB 12.87 
Carrot + Pollen   0.1960   B 17.86  0.1848   B 11.12  0.1697   B 2.04  0.1835  AB 10.34 

Potato+ Pollen   0.1777   B 6.86  0.1629   B -2.04  0.1673   B 0.60  0.1693   B 1.80 
Untreated    0.1598   B -----   0.1695   B ----   0.1695   B -----   0.1663   B -----  
Mean   0.1670  A  -----   0.1829  A  -----   0.1771  A -----  -----  -----  

*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability 
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Table 6. Effect of powder treatments on the mean cocoon shell weight (g.) and percentages over untreated of silkworm during the second rearing, 2011 season. 
  Doses Treatments         5g. %From 

Untreated 
10g. %From 

Untreated 
15g. %From 

Untreated 
Mean %From 

Untreated 
Wheat flour   0.1265  ABC* 30.80   0.1275  ABC 31.84   0.1349  ABC 39.49  0.1296  ABC 34.01 
Pollen powder   0.1028   BC 6.30   0.1061   BC 9.71   0.1005   BC 3.92  0.1031    CD 6.61 
Carrot powder   0.1455  AB 50.45   0.1293  ABC 33.70   0.1332  ABC 37.73  0.1360  AB 40.63 
Potato powder    0.1317  ABC 36.18   0.1323  ABC 36.80   0.1123  ABC 16.12  0.1254  ABCD 29.67 
 Brane    0.1112  ABC 14.98   0.1112  ABC 14.98   0.1079   BC 11.57  0.1086   BCD 12.29 
Palm Pollen    0.1208  ABC 24.91   0.1355  ABC 40.11   0.1476  AB 52.62  0.1346  AB 39.18 
Soya flour   0.1373  ABC 41.97  0.1346  ABC 39.18  0.1241  ABC 28.32  0.1320  ABC 36.49 

Starch  0.1261  ABC 30.39  0.1331  ABC 37.63  0.1123  ABC 16.12  0.1238  ABCD 28.01 

Carrot + Pollen   0.1476  AB 52.62  0.1375  ABC 42.18  0.1585  A 63.89  0.1479  A 52.93 
 Potato+ Pollen   0.1376  ABC 42.28  0.1293  ABC 33.70  0.1295  ABC 33.91  0.1321  ABC 36.59 

Untreated    0.1096  ABC  ------ 0.08822    C -----  0.09232    C -----  0.09671     D ------  
Mean   0.1266  A  -----   0.1241  A -----    0.1230  A ------  -----  -----  

* Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability.  

 

Data summarized in Tables (7 and 8) showed the effect of mean Cocoons shell ratio (%) in the two 
successive rearing. Results showed a significant differences in mean between the treatments and untreated, 
while there were no significant differences between treatments in the first and second rearing season. Data 
present in Table (7), it is evident that wheat flour was a highly significant in mean (24.74 % by 39.54 % over 
untreated). While the bran was   the lowest with in average (17.56%). Carrot + Pollen were the highest in mean 
(19.60%. by 10.55 % over untreated). No significant differences were detected between concentration, but 5g. 
showed a maximum mean (19.21g.) .  Increase of dose 5 g., of wheat flour was a highly significant differences 
between treatments (35.19g). Carrot + Pollen (18.75g.) and potato + pollen (18.52g.) were a highly mean of 
cocoon shell ratio in the same dose. Meanwhile in doses of 10 and 15g., showed insignificant. But the maximum 
in mean cocoon shell ratio were detected in carrot + pollen (21.90g.) followed by wheat flour (21.57g.) and soya 
flour (20.62g.) in dose of 10g., while in dose of 15g. pollen powder (20.33g.), potato powder (19.49g.) and 
starch (19.43g.) were the maximum mean. 
 
Table 7. Effect of powder treatments the mean cocoon shell ratio (%) and percentages over untreated of silkworm during the first   rearing, 2011 season. 

Doses Treatments 5g. 
%From  

Untreated  
10g. 

%From  
Untreated  

15g. 
%From  

Untreated  
Mean  

%From  
Untreated  

Wheat flour  35.19  A* 98.48  21.57   B 21.66  17.45   B -1.58  24.74  A 39.54 

Pollen powder  17.36   B -2.09  18.11   B 2.14  20.33   B 14.66  18.60   B 4.91 

Carrot powder  17.49   B -1.35  18.00   B 1.52  18.67   B 5.30  18.05   B 1.80 

Potato powder   18.24   B 2.88  18.19   B 2.59  19.49   B 9.93  18.64   B 5.13 
 Brane   16.76   B -5.47  17.88   B 0.85  18.03   B 1.69  17.56   B -0.96 
Palm Pollen   16.66   B -6.03  18.40   B 3.78  16.50   B -6.94  17.19   B -3.05 
Soya flour  17.93   B 1.13 20.62   B 16.30 18.86   B 6.37  19.14   B 7.95 
Starch 17.27   B -2.59 18.12   B 2.20 19.43   B 9.59  18.27   B 3.05 
Carrot + Pollen  18.75   B 5.75 21.90   B 23.52 18.14   B 2.31  19.60   B 10.55 

Potato+ Pollen  18.52   B 4.46 17.84   B 0.62 17.16   B -3.21  17.84   B 0.62 

Untreated   17.11   B -----  18.52   B  ---- 17.57   B -----   17.73   B ----- 
Mean  19.21  A  -----  19.01  A -----   18.33  A -----  -----           ----- 

*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability. 

Table 8. Effect of powder treatments on the mean cocoon shell ratio (%) and percentages over untreated of silkworm during the second rearing, 2011 season. 
Doses Treatment          5g. %From  

Untreated  
10g. %From  

Untreated  
15g. %From  

Untreated  
Mean  %From  

Untreated  
Wheat flour  15.70  AB* 16.21  16.57  AB 22.65  12.80  AB -5.26  15.02  AB 11.18 

Pollen powder  12.99  AB -3.85  10.49   B -22.35  12.77  AB -5.48  12.08   B -10.58 
Carrot powder  17.00  A 25.83  15.55  AB 15.10  15.05  AB 11.40  15.87  AB 17.47 

Potato powder   17.18  A 27.17  16.03  AB 18.65  14.09  AB 4.29  15.76  AB 16.65 
Brane   14.30  AB 5.85  14.30  AB 5.85  13.50  AB -0.07  14.06  AB 4.07 

Palm Pollen   14.69  AB 8.73  15.54  AB 15.03  15.81  AB 17.02  15.35  AB 13.62 

Soya flour  16.13  AB 19.39 16.07  AB 18.95 14.62  AB 8.22  15.61  AB 15.54 

Starch 15.25  AB 12.88 15.55  AB 15.10 13.60  AB 0.67  14.80  AB 9.55 

Carrot + Pollen  16.55  AB 22.50 16.44  AB 21.69 16.72  A 23.76  16.57  A 22.65 

Potato+ Pollen  16.66  A 23.32 15.28  AB 13.10 15.55  AB 15.10  15.83  AB 17.17 

Untreated   14.95  AB -----  11.61  AB -----  13.96  AB -----   13.51  AB -----  

Mean 15.59  A  ----- 14.86  A -----  14.41  A -----  -----  -----  
*Means followed by the same letter in the same row are not differ significantly at 0.05 level of probability. 

Data in Table (8), showed a similar trend carrot +pollen were noticed a highly significant differences 
between treatment and untreated (16.57%). Carrot Powder (15.87%) ,  potato+ pollen ( 15.83%) , potato powder 
( 15.76%) ,   soya flour ( 15.61%) and  palm pollen ( 15.35%) were a maximum mean in cocoon shell  ratio . 
Insignificant differences detected between three levels during two successive rearing. Potato powder (17.18%) 
followed by carrot powder (17.00%) were a maximum mean in  case of 5g. , wheat flour ( 16.57%) in  case of 
10g. ., and carrot powder ( 15.05%) in 15g.,were the maximum mean. In the second rearing pollen powder 
showed a lowest mean between treatments and untreated. Rashwan (2010) found more increase over control of 
cocoon shell ratio (%) was noticed in foliar fertilizer, Skim milk, Soya, Yeast, Soya plus Skim milk or Pollen 
and Fructose .Singh and Bandy (2012) mentioned that the supplementation of vitamin C in the last larval stages 
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in the bivoltine hybrid NB4D2×SH6 of silkworm excreta significant improvement in the parameters such as 
larval weight, cocoon weight, shell weight and shell % over control. 

Generally it could be concluded that the effect of certain  additives and  their mixtures as  food additives 
on several economic  parameters of the fourth and fifth larvae instar of silkworm B. mori L. increased weights of 
pupa, cocoons , cocoon shell and cocoon shell ratio (%) than larvae fed on mulberry leaves untreated. 
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