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Table 2. Correlation coefficients among the total protein and economic parameters of silkworm B. mori L. as influenced by feeding 
pesticide treated mulberry leaves 

 

Economic parameters Protein content R2 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Fifth instar larval duration 0.902** 0.836** 0.794* 0.748* 0.716* 0.661 0.9920 
Larval mortality -0.893** -0.911** -0.865** -0.850** -0.825** -0.785* -0.9785 
Fifth instar Larval weight 0.796* 0.855** 0.842** 0.820** 0.780* 0.751* 0.9487 
Cocoon weight 0.844** 0.888** 0.869** 0.848** 0.804** 0.777* 0.9397 
Shell weight 0.955** 0.965** 0.937** 0.935** 0.900** 0.875** 0.9991 
Cocoon shell ratio 0.775* 0.707* 0.665 0.669 0.644 0.623 0.9221 
Pupal weight 0.788* 0.845** 0.829** 0.809** 0.768* 0.739* 0.9310 
Fecundity 0.949** 0.870** 0.822** 0.775* 0.721* 0.673* 0.9447 
Deformed moths -0.952** -0.923** -0.880** -0.846** -0.799** -0.757* -0.9461 
Survival at spinning 0.893** 0.911** 0.865** 0.850** 0.825** 0.786* 0.9785 

     *   : Significant @5%; ** : Significant @1% 

 

   

Fig. 1. Total protein content (mg/mL) in the haemolymph of fifth 
instar silkworm as influenced by feeding pesticide treated 

mulberry leaves 

 

Fig. 2. Total carbohydrate content (mg/mL) in the haemolymph of 
fifth instar silkworm as influenced by feeding pesticide treated 

mulberry leaves 

 

   

Fig. 3. Amylase activity (mg/mL/h) in the haemolymph of fifth 
instar silkworm as influenced by feeding pesticide treated 

mulberry leaves 

Fig. 4. Acetylcholinesterase activity (units/L) in the haemolymph 
of fifth instar silkworm as influenced by feeding pesticide treated 

mulberry leaves 
 

 
 

Fig. 5. Peroxidase activity (µg/mL)) in the haemolymph of fifth instar silkworm as influenced by  
feeding pesticide treated mulberry leaves 
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But, the correlation coefficient was positively non-significantly 
correlated in respect of fifth instar larval duration (r = 0.661 on 
day 6) and cocoon shell ratio (r = 0.665, 0.669, 0.644 and 
0.623 on day 3, 4, 5 and 6 respectively) (Table 2). The results 
are supported by Kasmaei and Mahesha (2012a), who reported 
that haemolymph protein had positive correlation with larval 
weight, shell ratio, single shell weight, single cocoon weight, 
yield and fecundity and had significant negative correlation to 
fifth instar larval duration and total larval duration in mulberry 
silkworm. The haemolymph carbohydrate was positively and 
significantly correlated with fifth instar larval duration (r= 
0.942 and 0.868 on first and second day respectively), fifth 
instar larval weight (r=0.806 and 0.736 on day 1 and 2 
respectively), cocoon weight (r=0.828 and 0.745 on day 1 and 
2 respectively), shell weight (r=0.912, 0.831, 0.797, 0.761, 
0.728 and 0.796 on day 1,2,3,4,5 and 6 respectively), cocoon 
shell ratio (r=0.720 on first day),  pupal weight (r=0.793 and 
0.722 on day 1 and 2 respectively), fecundity (r=0.980, 0.836 
and 0.737 on day 1,2 and 3 respectively), survival at spinning 
(r=0.908, 0.783 and 0.732 on day 1,2 and 3 respectively). The 
haemolymph carbohydrate was negatively and significantly 
correlated with larval mortality (r= -0.909, -0.783 and -0.732 
on day 1, 2 and 3 respectively), deformed moths (r= -0.979, -
0.836, -0.784, -0.668 and -0.673 on day 1, 2, 3,4  and 6 
respectively). But, the correlation coefficient was positively 
non-significantly correlated in respect of fifth instar larval 
duration (r = 0.656, 0.589, 0.578 and 0.562 on day 3,4,5 and 
6), fifth instar larval weight (r= 0.610, 0.574, 0.578 and 0.590 
on day 3,4,5 and 6 respectively), cocoon weight (r= 0.646, 
0.620, 0.606 and 0.635 on day 3,4,5 and 6 respectively), 
cocoon shell ratio (r = 0.602, 0.642, 0.592, 0.538 and 0.628 on 
day 2, 3, 4, 5 and 6 respectively), pupal weight (r= 0.595, 
0.565, 0.565 and 0.581 on day 3,4,5 and 6 respectively), 
fecundity (r= 0.645,0.604 and 0.610 on day 4,5 and 6 
respectively), survival at spinning (r= 0.598, 0.620 and 0.664 
on day 4,5 and 6 respectively).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The correlation coefficient was negatively non-significantly 
correlated in respect of larval mortality (r= -0.597, -0.620 and   
-0.664 on day 4, 5 and 6 respectively) and deformed moths 
(r=-0.650 on fifth day) (Table 3). The activity of haemolymph 
amylase was positively and significantly correlated with fifth 
instar larval duration (r=0.884, 0.806, 0.793 and 0.671 on day 
1,2,3 and 6 respectively), larval mortality (r= 0.878, 0.825, 
0.858, 0.773, 0.760 and 0.776 on day 1,2,3,4,5 and 6 
respectively), fifth instar larval weight (r=0.826, 0.847, 0.836, 
0.761, 0.747 and 0.749 on day 1,2,3,4,5 and 6 respectively), 
cocoon weight (r=0.866, 0.878, 0.866, 0.792, 0.776 and 0.778 
on day 1,2,3,4,5 and 6 respectively), shell weight (r=0.979, 
0.956, 0.958, 0.899, 0.891 and 0.897 on day 1,2,3,4,5 and 6 
respectively), cocoon shell ratio (r=0.766, 0.705, 0.699 and 
0.648 on day 1,2,3 and 6 respectively),  pupal weight (r=0.815, 
0.832, 0.824, 0.751, 0.736 and 0.737 on day 1,2,3,4,5 and 6 
respectively), fecundity (r=0.913, 0.875, 0.817, 0.687, 0.670 
and 0.682 on day 1,2,3,4,5 and 6 respectively), deformed 
moths (r=0.928, 0.903, 0.871, 0.762, 0.747 and 0.757 on day 
1,2,3,4,5 and 6 respectively), survival at spinning (r=0.878, 
0.825, 0.858, 0.773, 0.760 and 0.776 on day 1,2,3,4,5 and 6 
respectively). But, the correlation coefficient was positively 
non-significantly correlated in respect of fifth instar larval 
duration (r = 0.662 and 0.646 on day 4 and 5 respectively) and 
cocoon shell ratio (r = 0.647 and 0.660 on day 4 and 5 
respectively) (Table 4). The activity of haemolymph 
acetylcholinesterase was positively and moderately significant 
correlation with fifth instar larval duration (r=0.716 on fifth 
day). But, the correlation coefficient was positively non-
significantly correlated in respect of fifth instar larval duration 
(r = 0.187, 0.192, 0.185  and 0.606 on day 1, 3, 4 and 6 
respectively), larval mortality (r= 0.011 on fourth day), fifth 
instar larval weight (r= 0.242, 0.007 and 0.365 on day 1,2 and 
6 respectively), cocoon weight (r=0.261, 0.483 and 0.333 on 
day 1, 5 and 6 respectively), shell weight (r= 0.500, 0.019, 
0.553 and 0.320 on day 1, 2, 5 and 6 respectively),  

Table 3. Correlation coefficients among the total carbohydrate and economic parameters of silkworm as influenced by feeding 
pesticide treated mulberry leaves 

 

Economic parameters Carbohydrate content R2 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Fifth instar larval duration 0.942** 0.868** 0.656 0.589 0.578 0.562 0.9762 
Larval mortality -0.909** -0.783** -0.732* -0.597 -0.620 -0.664 0.9588 
Fifth instar Larval weight 0.806** 0.736* 0.610 0.574 0.578 0.590 0.8499 
Cocoon weight 0.828** 0.745* 0.646 0.620 0.606 0.635 0.8455 
Shell weight 0.912** 0.831** 0.797* 0.761* 0.728* 0.796* 0.9939 
Cocoon shell ratio 0.720* 0.602 0.642 0.592 0.538 0.628 0.8615 
Pupal weight 0.793* 0.722* 0.595 0.565 0.565 0.581 0.8166 
Fecundity 0.980** 0.836** 0.737* 0.645 0.604 0.610 0.9990 
Deformed moths -0.979** -0.836** -0.784* -0.668* -0.650 -0.673* 0.9873 
Survival at spinning 0.908** 0.783** 0.732* 0.598 0.620 0.664 0.9590 

       *   : Significant @5%; ** : Significant @1% 

 
Table 4. Correlation coefficients among the amylase activity and economic parameters of silkworm, as influenced by feeding pesticide 

treated mulberry leaves 
 

Economic parameters Amylase activity  R2 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Fifth instar larval duration 0.884** 0.806** 0.793* 0.662 0.646 0.671* 0.9390 
Larval mortality 0.878** 0.825** 0.858** 0.773* 0.760* 0.776* 0.9295 
Fifth instar Larval weight 0.826** 0.847** 0.836** 0.761* 0.747* 0.749* 0.9557 
Cocoon weight 0.866** 0.878** 0.866** 0.792* 0.776* 0.778* 0.9580 
Shell weight 0.979** 0.956** 0.958** 0.899** 0.891** 0.897** 0.9924 
Cocoon shell ratio 0.766* 0.705* 0.699* 0.648* 0.647 0.660 0.9494 
Pupal weight 0.815** 0.832** 0.824** 0.751* 0.736* 0.737* 0.9482 
Fecundity 0.913** 0.875** 0.817** 0.687* 0.670* 0.682* 0.9646 
Deformed moths 0.928** 0.903** 0.871** 0.762* 0.747* 0.757* 0.9420 
Survival at spinning 0.878** 0.825** 0.858** 0.773* 0.760* 0.776* 0.9289 

       *   : Significant @5%; ** : Significant @1% 
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cocoon shell ratio (r = 0.567, 0.064, 0.060,0.509 and 0.206 on 
day 1,2,4,5 and 6 respectively), pupal weight (r=0.199, 0.458 
and 0.336 on day 1, 5 and 6 respectively), fecundity (r= 0.358, 
0.235, 0.059, 0.188, 0.763 and 0.542 on day 1,2,3,4,5 and 6 
respectively), deformed moths (r=0.059 on third day), survival 
at spinning (r= 0.272, 0.036, 0.655 and 0.394 on day 1,2,5 and 
6 respectively). The correlation coefficient was negatively non-
significantly correlated in respect of larval mortality (r= -
0.272,   -0.036, -0.156, -0.655 and -0.394 on day 1,2,3,5 and 6 
respectively), fifth instar larval weight (r= -0.137, -0.306 and -
0.500 on day 3,4 and 5 respectively), cocoon weight (r= -
0.009, -0.201 and   -0.269 on day 2,3 and 4 respectively), shell 
weight (r= -0.228 and -0.193 on day 3 and 4 respectively), 
cocoon shell ratio (r= -0.153 on third day), pupal weight (r= -
0.003, -0.171 and -0.301 on day 2,3 and 4 respectively), 
deformed moths (r= -0.390, -0.224, -0.068, -0.748 and -0.487 
on day 1,2,4,5 and 6 respectively) and survival at spinning (r= 
-0.156 and -0.011 on day 3 and 4 respectively) (Table 5). 
 
The activity of haemolymph peroxidase was positively and 
highly (p≤ 0.01) significant correlation with larval mortality 
(r=0.883, 0.922, 0.917, 0.945, 0.940 and 0.903 on day 1,2,3,4,5 
and 6 respectively) and deformed moths(r=0.942, 0.944, 0.936, 
0.908, 0.909 and 0.906 on day 1,2,3,4,5 and 6 respectively). 
The haemolymph peroxidase was negatively and significantly 
correlated with fifth instar larval duration (r= -0.823, -0.787, -
0.768, -0.759, -0.784 and -0.715 on day 1, 2,3,4,5 and 6 
respectively), fifth instar larval weight (r= -0.726 and -0.678 
on day 4 and 5 respectively), cocoon weight (r= -0.709, -0.667, 
-0.769, -0.733 and -0.671 on day 2,3,4,5 and 6 respectively), 
shell weight (r= -0.815, -0.879, -0.853, -0.876, -0.874 and -
0.834 on day 1,2,3,4,5 and 6 respectively), cocoon shell ratio 
(r= -0.761, -0.793, -0.800, -0.705, -0.736 and -0.750 on day 
1,2,3,4,5 and 6 respectively), pupal weight (r= -0.716 and -
0.674 on day 4 and 5 respectively), fecundity (r= -0.928, -
0.891, -0.882, -0.823, -0.841 and -0.836 on day 1,2,3,4,5 and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 respectively), survival at spinning (r= -0.883, -0.922, -0.917, 
-0.945, -0.940 and -0.904 on day 1,2,3,4,5 and 6 respectively). 
But, the correlation coefficient was negatively non-
significantly correlated in respect of fifth instar larval weight (r 
= -0.619, -0.664, -0.625 and -0.613 on day 1,2,3 and 6 
respectively), cocoon weight (r= -0.664 on first day), pupal 
weight (r = -0.603, -0.647, -0.607 and -0.603 on day 1,2,3 and 
6 respectively) (Table 6). The results are in conformity with 
Maqbool (2010), who reported that positive correlation of 
succinate dehydrogenase activity with cocoon yield per 10000 
larvae by weight (r=+0.701), single cocoon weight (r=+0.660), 
single shell weight (r=+0.548).The results are also supported 
by Kasmaei and Mahesha (2012b), who reported that the 
activity of succinate dehydrogenase in haemolymph had 
positive correlation to cocoon weight (r=+0.319), shell weight 
(r=+0.246), shell ratio (r=+0.214), larval weight (r=+0.591), 
fecundity (r=+0.003), pupation rate.The results are supported 
by Bannikov et al. (1982), who reported that glutamate 
dehydrogenase activity had positive correlation with weight of 
silkworm larva. The results are supported by Pant and Jaiswal 
(1981), who reported that glutamate dehydrogenase, had 
positive correlation with growth and survival. 
 
Future line of work 
 
 Though the new insecticide molecules are popular among 
the farmers, there is a need to ascertain the residual toxicity in 
mulberry leaves for getting successful cocoon crop production. 
 There is scope to analyse acetylcholinesterase activity in 
brain, fat body and silk gland in silkworms feed with 
insecticides applied mulberry leaves. 
 
Conclusion  
 
The study highlights significant correlations between 
haemolymph biomolecules, enzyme activities, and economic 

Table 5. Correlation coefficients among the acetylcholinesterase activity and economic parameters of silkworm as influenced by 
feeding pesticide treated mulberry leaves 

 

Economic parameters Acetylcholinesterase activity R2 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Fifth instar larval duration 0.187 -0.008 0.192 0.185 0.716* 0.606 0.7469 
Larval mortality -0.272 -0.036 -0.156 0.011 -0.655 -0.394 0.9670 
Fifth instar Larval weight 0.242 0.007 -0.137 -0.306 -0.500 0.365 0.9089 
Cocoon weight 0.261 -0.009 -0.201 -0.269 0.483 0.333 0.8850 
Shell weight 0.500 0.019 -0.228 -0.193 0.553 0.320 0.8346 
Cocoon shell ratio 0.567 0.064 -0.153 0.060 0.509 0.206 0.6129 
Pupal weight 0.199 -0.003 -0.171 -0.301 0.458 0.336 0.8966 
Fecundity 0.358 0.235 0.059 0.188 0.763 0.542 0.8924 
Deformed moths -0.390 -0.224 0.059 -0.068 -0.748 -0.487 0.9564 
Survival at spinning 0.272 0.036 -0.156 -0.011 0.655 0.394 0.9671 

              *   : Significant @5%; ** : Significant @1% 
 

Table 6. Correlation coefficients among the peroxidase activity and economic parameters of silkworm as influenced by feeding 
pesticide treated mulberry leaves 

 

Economic parameters Peroxidase activity R2 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Fifth instar larval duration -0.823** -0.787* -0.768* -0.759* -0.784* -0.715* 0.9947 
Larval mortality 0.883* 0.922** 0.917** 0.945** 0.940** 0.903** 0.9777 
Fifth instar Larval weight -0.619 -0.664 -0.625 -0.726* -0.678* -0.613 0.7469 
Cocoon weight -0.664 -0.709* -0.667* -0.769* -0.733* -0.671* 0.7469 
Shell weight -0.815** -0.879** -0.853** -0.876** -0.874** -0.834** 0.9370 
Cocoon shell ratio -0.761* -0.793* -0.800** -0.705* -0.736* -0.750* 0.8881 
Pupal weight -0.603 -0.647 -0.607 -0.716* -0.674* -0.603 0.7178 
Fecundity -0.928** -0.891** -0.882** -0.823** -0.841** -0.836** 0.9497 
Deformed moths 0.942** 0.944** 0.936** 0.908** 0.909** 0.906** 0.9310 
Survival at spinning -0.883** -0.922** -0.917** -0.945** -0.940** -0.904** 0.9779 

  *   : Significant @5%; ** : Significant @1% 
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parameters in the silkworm Bombyx mori L. Total protein 
levels were positively correlated with larval duration, weight, 
and fecundity, while exhibiting negative correlations with 
larval mortality and the incidence of deformed moths. 
Similarly, carbohydrate content demonstrated positive 
associations with larval duration and weight, contributing to 
higher cocoon quality and fecundity. Enzyme activities, 
particularly amylase and peroxidase, also showed significant 
relationships with these economic parameters, with peroxidase 
activity being negatively correlated with growth parameters 
but positively linked to larval mortality. Further research is 
warranted to explore these correlations in different 
environmental conditions and with various feeding regimes to 
establish comprehensive breeding guidelines. 
 
Acknowledgement 
 
I gratefully acknowledge the College of Sericulture, 
Chintamani, and the Advanced Centre for Plant 
Biotechnology, University of Agricultural Sciences, 
Bangalore, for their support and resources. Special thanks to 
all research staff and contributors for their valuable assistance 
in this study. 
 
REFERENCES 

 
Bannikov, V.M., Bachikova, A.P., Ushkova, G. I. and 

Fillippovich, Y.B., 1982, Study on sub cellular localization 
of some enzymes in silkworm, Bombyx mori L. eggs. 
Biokhimiya47: 1386-1391. 

Bhosale, S. H., Yadwad, V. B. and Kallapur, V. L., 1988, 
Residual toxic effect of Ekalux-25 on the biochemical 
constituents of the fat body of fifth instar, Bombyx mori. 
Indian J. Seric., 2: 73-77. 

Bing, L., Yanhong, W., Haitao, L., Yaxiang, X., Zhengguo, 
W., Yuhua, C. and Weide, S., 2010, Resistance comparison 
of domesticated silkworm (Bombyx mori L.) and wild 
silkworm (Bombyx mandarina M.) to phoxim insecticide. 
African J. Biotec., 9(12): 1771-1775. 

Castillo, F. J., Celardin, F. and Greppin, H., 1984, Peroxidase 
assay in plants: Interference by ascorbic acid and 
endogenous inhibitors in Sedum and Pelargonium enzyme 
extracts. Plant Growth Regulation, 2 : 69-75. 

Dubois, M., Gilles, K. A. Hamilton, J. K., Rebers, P. A. and 
Smith, F., 1956, Colorimetric method for determination of 
sugars and related substances. Anal. Chem., 28: 350-356. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dutta, M., Balavenkatasubbaiah, M., Nataraju, B., Sharma, S. 
D., Chandrasekharan, K., Selvakumar, T. and Thiagarajan, 
V., 2003, systemic fungicide application for the control of 
white muscardine in silkworm rearing. Int. J. Indust. 
Entomol., 5: 103-106. 

Ellman, G. L., Courtney, K. D., Andres J. R, V. and 
Featherstone, R. M., 1961, A new and rapid colorimetric 
determination of acetylcholinesterase activity. Biochemical 
pharmacology, 7(2) : 88-95. 

Etebari, K., Bizhannia, A. R., Sorati, R. and Matindoost, L., 
2006, Biochemical changes in haemolymph of silkworm 
larvae due to pyriproxyfen residue. Pestic. Biochem. 
Physiol., 88: 1-114. 

Kasmaei, F. G. and Mahesha, H.B., 2012a, Studies on 
succinate dehydrogenase and its relationship with 
economic characters of silkworm, Bombyx mori L. Anal. 
Biol. Res.,3(7): 3638-3651. 

Kasmaei, F. G. and Mahesha, H.B., 2012b, Correlation studies 
on haemolymph and midgut tissue proteins with 
commercial characters of silkworm, Bombyx mori L. Asian 
J. Exp. Biol. Sci.,3(3): 642-653. 

Lowry, O. H., Rosebrough, N. J., Farr, A. L. and Randall, R. 
S., 1951, Protein measurement with the Folin Phenol 
reagent . J. Biol. Chem., 93 : 265- 275. 

Mahesha, H. B., Thejaswini, P. H. and Honnaiah, S., 2000, 
Haemolymph proteins of F1 progeny raised from ethyl 
methane sulfonate treated silkworm, Bombyx mori L. 
Indian J. Seric., 39 (2) : 139-144. 

Mahesha, H. B., Ghasemi, K. F and Thejaswini, P. H., 2013, 
Analysis of correlation between commercial characters of 
silkworm, Bombyx mori L. xxiii International Journal of 
Biology, Pharmacy and Allied Sciences, 2(5) : 1071-1082. 

Maqbool, A., 2010, Genetic divergence in some bivoltine 
silkworm, Bombyx mori L. breeds. Ph.D. Thesis, Sher-e-
Kashmir University of Agricultural Sciences and 
Technology of Kashmir, P. 1-76. 

Narasimhanna, M. N., 1988, Manual on silkworm egg 
production. CSB, Bangalore, P.146. 

Pant, R. and Jaiswal, G., 1981, Photoperiodic effect on 
transaminase activity, protein and total free amino acid content 
in the fat body of diapausing pupae of the tasar silkworm, 
Antheraea mylitta. Indian J. Exp. Bio., 19: 998-1000. 

Chatterjee S. N., P., Rao C. G., Chatterjee G. K., Aswath, S. K. 
and Patnaik, A. K. 1993,Theor. Appl. Genet., 87: 385-391. 

Tanaka, Y. and Kusano, T., 1980, The haemolymph amylase 
activity during development of the silkworm, Bombyx mori 
L. J. Seric. Sci. Japan, 49: 95-99. 

 

********* 

8378                                       International Journal of Science Academic Research, Vol. 05, Issue 10, pp.8373-8378, October, 2024 


