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Table 1. Combined analysis of variance for the effects of rearing region, hybrid and interaction between region and hybrid on the studied traits  

SOV Cocoon weight 
per liter  

Cocoon weight  Cocoon shell 
weight 

Cocoon shell 
percentage 

Mortality 
percentage  

Cocoon number per 
liter  

Good cocoons 
percentage  

Performance of 
each box 

 MS P-
value  

MS P-
value  

MS P-
value  

MS P-
value  

MS  P-
value   

MS P-
value  

MS  P-
value   

MS  P-
value  

Region  *0.094  0.0354  *0.128  0.0152  **0.011  0.0037  *6.733  0.0321  **1.107 0.0013 1131.503 0.0567 62.771 0.3871 *76.400 0.0249 
Hybrid  **0.086  0.0018  **0.087  0.0050  **0.008  0.0001  **7.875  0.0001  0.308 0.1154 **1108.552 0.037 *124.707 0.0220 *51.760 0.0132 
Region×Hybrid  0.036  0.2941  0.042  0.2481  0.003  0.2198  3.149  0.0742  0.165  0.7674 457.974  0.4223 72.692  0.2398 35.214  0.505 
Error  0.032    0.036    0.002    2.242    0.202  441.652  61.786  23.836  
CV (%) 12.797  13.434  7.168  13.434  17.109 16.297 9.834 17.608 

* Significant at P<0.05; ** Significant at P<0.01 

  

 Fig. 1. Mean comparison of all silkworm cocoon traits (A and B) in the four studied regions of Guilan province (regions 1, 2, 3 and 4: mountain in east; 
plain in east; mountain in west; plain in west, respectively) 
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Fig. 2. Comparison of all studied silkworm hybrids (A and B) for all the cocoon traits 
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Fig. 3. Dendrogram tree and grouping derived from the cluster analysis of the 14 silkworm hybrids studied in Guilan 
province 
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Table 2. Members of groups derived from cluster analysis using Ward method for 14 silkworm hybrids with their 

mean and Z-score for the studied traits 
Groups Hybrids Traits Mean Zscore 
1 103×104 Performance of each box 23.750 -2.042 
  Good cocoons percentage 83.767 1.222 
  Mortality percentage 6.589 -0.232 
  Cocoon number per liter 123.692 -0.584 
  Cocoon weight per liter 1.510 1.454 
  Cocoon weight 1.541 1.714 
  Cocoon shell weight 0.351 2.343 
  Cocoon shell percentage 22.765 2.527 
2 153*154 Performance of each box 28.314 0.336 
 871*872 Good cocoons percentage 79.102 -0.270 
 872*871 Mortality percentage 8.318 0.374 
 H*J Cocoon number per liter 123.010 -0.665 
 HB*JA Cocoon weight per liter 1.429 0.368 
 J*H Cocoon weight 1.438 0.354 
 M*S Cocoon shell weight 0.303 0.281 
 S*M Cocoon shell percentage 21.031 0.115 
3 B*Q Performance of each box 27.422 -0.129 
 BB*QA Good cocoons percentage 80.533 0.188 
 JA*HB Mortality percentage 5.674 -0.553 
 Q*B Cocoon number per liter 138.668 1.180 
 QA*BB Cocoon weight per liter 1.336 -0.880 
  Cocoon weight 1.343 -0.909 
  Cocoon shell weight 0.275 -0.919 
  Cocoon shell percentage 20.453 -0.689 
Total  Performance of each box 27.669  
  Good cocoons percentage 79.946 
  Mortality percentage 7.250 
  Cocoon number per liter 128.651 
  Cocoon weight per liter 1.402 
  Cocoon weight 1.411 

  Cocoon shell weight 0.297 
  Cocoon shell percentage 20.948 
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Abstract 

Considering the importance of studying the performance of commercial silkworm hybrids at the level of silkworm 
rearing units in different rural areas, in the spring of 2019, the 14 hatched silkworm egg boxes per hybrids (12 
imported and two Iranian boxes) were delivered to skilled sericulturists in 35 eastern and 32 western villages of 
Guilan province and then monitored till the end of the rearing period. The random samples including 200 cocoons 
were purchased from each farmer to record data. The performance of each silkworm box, the percentage of good 
cocoons, pupal mortality percentage, number and weight of cocoons in a liter, cocoon weight, cocoon shell weight, 
and cocoon shell percentage were measured. The interaction between areas and hybrids was not significant for all 
traits (P>0.05). The highest and the lowest performance per silkworm box were for 872× 871 and 103×104 hybrids, 
respectively (P<0.05). The heaviest and the biggest cocoons were for 153×154 and 872×871 hybrids, respectively; 
and the lowest was for Baiyu×Qiufeng (P<0.01). The highest and the lowest good cocoon percentages were obtained 
from 103×104 and HaoyuB×JingsongA, respectively (P<0.05). The highest and the lowest cocoon shell percentages 
were for 103×104 and BaiyuB×QiufengA, respectively (P<0.05). Among the four studied areas, the lowest average 
for all studied traits belonged to the plain areas of eastern Guilan. Among the six pairs of examined reciprocal 
crosses (imported hybrids), the performance of 872×871 and 871×872 and Suju×Minghu and Minghu×Suju can 
serve the interests of both cocoon producers and silk thread producers. 
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