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Abstract 
The aim of the present study was to investigate the performance of the hybrids obtained by crosses of the six Japanese silkworm lines named IRA1, 
IRA3, IRA5, IRA7, IRA9, and IRA11 and six Chinese silkworm lines named IRA2, IRA4, IRA6, IRA8, IRA10, and IRA12. The new hybrids 
derived from these lines along with available commercial hybrids (as control groups) for six traits including cocoon weight, cocoon shell weight, 
cocoon shell percentage, best cocoon weight, pupation rate and best cocoon pupation rate were measured and recorded in spring 2020. The 
IRA7×IRA6 and IRA7×IRA12 hybrids had more performance in comparison with commercial hybrids in terms of productive traits including cocoon 
weight and cocoon shell weight (P < 0.01), but, when productive and viability traits (pupation rate and best cocoon pupation rate) were considered 
together in an evaluation index, they were not among the selected hybrids. Commercial 31×32 hybrid in terms of cocoon shell weight and cocoon 
shell percentage had more performance in comparison with the other hybrids (new and commercial) (p<0.01). Hybrids had a significant difference for 
pupation rate and best cocoon pupation rate (P < 0.01), and the IRA5×RA12, IRA1×IRA10 and IRA11×IRA6 hybrids showed the lowest mean for 
both traits in comparison to other hybrids (P < 0.01). The results obtained from the present study indicated that seven hybrids including IRA9×IRA2, 
IRA11×IRA2, IRA3×IRA6, IRA3×IRA2, IRA7×IRA4, IRA7×IRA10 and IRA7×IRA8 were greater than the minimum set for every six traits. 
Therefore, they can be used to supply the country's required silkworm eggs. 
 
Keywords: Crossbreeding, Iranian silkworm, Productive traits, Superior hybrid, Viability traits. 
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 C��<1��D)��� � ��-� .   �*�F G��� �� >?�"
� ,"=40 ���H@ � ���< ��"1��  

  G���  
�*�F +0�  

 (,":)  
�*�F "?/ +0�  

 (,":)  
�*�F "?/ ����  

(,":)  
�*�F +0�K.4 ���  

(,":)  
$:"��
 ����  

(%)  
�*�F $:"��
 ����K.4 ���  

(%)  
c
�$  ����"1��              

1  IRA1×IRA2  741/1  abcd 337/0  efg 52/19  fghij 17/333  abcde 726/91  abc 520/94  ab 
2  IRA1×IRA4  692/1  ghijkl 327/0  ijklm 49/19  ghijk 64/311  abcde 481/92  abc 815/94  ab 
3  IRA1×IRA6  709/1  defghij 331/0  ghij 54/19  fghij 07/333  abcde 265/88  abc 845/90  ab 
4  IRA1×IRA8  741/1  abcd 334/0  fgh 35/19  jklm 57/328  abcde 093/92  abc 908/94  ab 
5  IRA1×IRA10  694/1  fghijk 331/0  ghij 72/19  defghij 46/298  bcde 420/85  bcd 029/88  bc 
6  IRA1×IRA12  752/1  abc 340/0  cde 54/19  fghij 03/341  abcde 796/89  abc 705/92  ab 
7  IRA3×IRA2  733/1  abcde 343/0  bc 03/20  cd 91/329  abcde 475/93  abc 285/96  a 
8  IRA3×IRA4  703/1  efghij 335/0  efgh 88/19  cde 28/313  abcde 455/94  ab 419/96  a 
9  IRA3×IRA6  730/1  abcdef 336/0  efg 61/19  efghij 91/343  abcd 674/93  abc 864/95  ab 
10  IRA3×IRA8  690/1  ghijkl 334/0  fgh 95/19  cde 92/322  abcde 785/92  abc 950/94  ab 
11  IRA3×IRA10  679/1  jklmn 328/0  ijk 74/19  defghi 75/311  abcde 484/92  abc 184/95  ab 
12  IRA3×IRA12  757/1  ab 344/0  bc 76/19  cdefghi 17/334  abcde 021/91  abc 225/94  ab 
13  IRA5×IRA2  663/1  klmno 327/0  ijkl 86/19  cdefg 38/329  abcde 011/91  abc 314/93  ab 
14  IRA5×IRA4  602/1  p 307/0  rs 50/19  fghij 94/327  abcde 558/89  abc 274/92  ab 
15  IRA5×IRA6  635/1  o 313/0  pqr 35/19  jklm 06/334  abcde 965/92  abc 453/95  ab 
16  IRA5×IRA8  651/1  mno 321/0  no 60/19  efghij 81/300  bcde 855/89  abc 089/93  ab 
17  IRA5×IRA10  640/1  o 307/0  rs 90/18  n 02/323  abcde 903/92  abc 959/94  ab 
18  IRA5×IRA12  685/1  lmno 314/0  pq 07/19  lmn 30/324  abcde 249/79  d 345/82  c 
19  IRA7×IRA2  722/1  abcdefgh 336/0  efg 71/19  defghij 26/335  abcde 438/86  abcd 420/90  ab 
20  IRA7×IRA4  717/1  abcdefghi 342/0  bcd 12/20  c 41/344  abc 919/91  abc 954/93  ab 
21  IRA7×IRA6  766/1  a 347/0  b 86/19  cdefg 31/366  a 169/91  abc 180/93  ab 
22  IRA7×IRA8  752/1  abc 343/0  bc 79/19  cdefgh 32/347  ab 416/91  abc 656/94  ab 
23  IRA7×IRA10  744/1  abcd 342/0  bcd 83/19  cdefg 38/334  abcde 456/91  abc 654/93  ab 
24  IRA7×IRA12  763/1  a 345/0  b 78/19  cdefgh 85/360  a 328/89  abc 698/91  ab 
25  IRA9×IRA2  727/1  abcdefg 335/0  efgh 60/19  efghij 53/334  abcde 064/95  a 033/97  a 
26  IRA9×IRA4  717/1  abcdefghi 332/0  fghi 48/19  ghijk 37/323  abcde 579/94  ab 579/96  a 
27  IRA9×IRA6  647/1  no 309/0  qrs 96/18  n 25/323  abcde 650/91  abc 175/95  ab 
28  IRA9×IRA8  685/1  ijklm 330/0  hijk 77/19  cdefghi 56/331  abcde 268/94  ab 528/96  a 
29  IRA9×IRA10  693/1  fghijkl 326/0  jklmn 43/19  hijk 85/322  abcde 600/93  abc 611/96  a 
30  IRA9×IRA12  700/1  efghij 322/0  lmn 14/19  klmn 38/309  abcde 006/88  abc 609/90  ab 
31  IRA11×IRA2  725/1  abcdefg 337/0  def 76/19  cdefghi 66/355  ab 218/94  ab 015/97  a 
32  IRA11×IRA4  754/1  abc 335/0  efgh 39/19  ijklm 55/352  ab 599/91  abc 918/95  ab 
33  IRA11×IRA6  676/1  jklmn 317/0  op 05/19  mn 19/336  abcde 829/84  cd 356/89  ab 
34  IRA11×IRA8  713/1  defghij 324/0  klmn 13/19  klmn 68/338  abcde 875/86  abcd 674/90  ab 
35  IRA11×IRA10  652/1  mno 322/0  lmno 68/19  defghij 69/332  abcde 806/92  abc 129/96  a 
36  IRA11×IRA12  696/1  fghijk 321/0  mno 13/19  klmn 76/332  abcde 376/93  abc 148/96  a 
37  31×32  686/1  hijklm 353/0  a 17/21  a 52/313  abcde 910/90  abc 380/95  ab 
38  103×104  549/1  q 316/0  p 57/20  b 76/284  cde 336/91  abc 140/96  a 
39  151×154  592/1  p 307/0  s 51/19  fghij 47/284  de 579/94  ab 016/97  a 
40  153×154  580/1  p 313/0  pqr 20 cd 47/281  e 835/91 abc 311/97 a 
  ,�N����  693/1  329/0  63/19  54/327  111/91  030/94  
  P values  < 0001/0  < 0001/0  < 0001/0  < 1042/0  < 0477/0  < 0069/0  
  SEM  001731/0  000279/0  017677/0  652598/2  416246/0  361527/0  

a-e� G���@ :��D)��  "� �� ��R S�"! �
 +.8��
�?�"� #(�$) '�� ���05/0<P.(  
SEM :�T4� � ����)�8����D)����.  
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