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Introduction: So far, many researches have been conducted to compare the productivity of different silkworm hybrids
in Iran, which were just based on the evaluation of cocoon traits, eg. cocoon weight, cocoon shell weight, cocoon shell
percentage, pupation rate, etc. In the present study, with the aim of obtaining information on the quality characteristics
of silk thread in Iranian silkworm hybrids, 80 Iranian silkworm hybrids were examined for silk thread characteristics.

Materials and Methods: 72 of the new silkworm hybrids in addition to 8 current commercial hybrids were evaluated
for the six silk thread characteristics including filament size (FS), filament length (FL), filament tensile strength (FTS),
filament elongation percent (FEP), filament weight (FW) and raw silk percentage (RSP) based on dry weight. 200
good cocoons from each hybrid were sampled at the Iran Silk Research Center and sent to the Fiber Physics Laboratory
of the University of Guilan. After re-evaluating the individual cocoons based on form and size of them, 3 repetitions
of 21 cocoons (based on the capacity of the spinning machine) were spun and dried. According to reciprocal crosses
in this research, the data were analyzed using 40x2 factorial analysis (40 hybrids and two kinds of crosses) using the
GLM procedure of SAS software version 4.9.

Results and Discussion: Mean comparison of the studied traits based on the combined reciprocal data (40 hybrids)
showed that the highest average of the FS trait (73.3 deniers) was for the hybrid IRA3xIRA10 and the lowest average
(58.2 deniers) for the commercial hybrid 153 x154. The highest FL trait(771.4 m) was for hybrid IRA5xIRA8 and the
lowest (441.18 m) for the commercial hybrid IRA2xIRA3. The highest average of the FTS (3.47 g/denier) was for
commercial hybrid 104x103 and the lowest average (2.9 g/denier) was for hybrid IRA2xIRA3. The highest average
for the FEP trait (17.6%) was reported for the commercial hybrid 154x151 and the lowest average (12.83) was related
to the hybrid IRA2xIRA3. The highest average for FW (5.59 grams) belonged to the IRA5xIRA8 hybrid and the
lowest average (3.34 grams) belonged to the IRA2xIRA3 hybrid. Also, for the RSP trait (the most critical trait of silk
characteristics), The IRA5xIRA8 hybrid had the highest average (41.4%) and the IRA2xIRA3 hybrid had the lowest
average (25.86%). IRASXIRA8 hybrid had superior performance than all commercial hybrids. The RSP of the
IRA8%XIRA9 hybrid was 39.47%, which was superior to the three commercial hybrids. The hybrids that were excellent
in at least three of the six characteristics were: all commercial hybrids and three new hybrids including IRA5xIRAS,
IRA11xIRA12 and IRA8XIRA9. Analysis of the variance of the traits showed that the reciprocal-cross effect was not
significant for the FS and FTS traits (P>0.05). Despite the close competition of new hybrids with current commercial
hybrids, many characteristics of commercial hybrids were significantly higher than new hybrids. However, the new
hybrids including IRA2xIRA9, IRA2xIRAL1L, IRA3xIRA4, and IRA4xIRA11, which have shown superiority in terms
of cocoon traits, also performed favorably in terms of all yarn characteristics. However, two hybrids were among the
superior hybrids in terms of cocoon production and cocoon traits, but the results of the present research showed that
they are not superior in terms of yarn characteristics and raw silk yield and productivity, including IRA2xIRA3 and
IRA4xIRAT. The IRA2xIRA3 hybrid has an unfavorable performance in terms of weight, strength, and raw silk
percentage and cannot provide the interests of silk spinners.
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Conclusion: In the final selection of new hybrids based on the performance of both cocoons and silk thread, it is
necessary to pay attention to the strength and weakness of the silk yarn obtained from the cocoons of each hybrid. But
it will not be the case that hybrids with better cocoon performance are necessarily among the best in terms of all silk
yarn traits or even some of them. For example, hybrids IRA2xIRA9, IRA2xIRAL1, IRA3xIRA4, and IRA4XIRALL
had better cocoon performance, but they had a middle performance for yarn characteristics. In other words, if they are
not among the weaker group, they can be considered. Generally, it is necessary to decide about new hybrids after
rearing them in rural conditions and evaluating the produced cocoons and yarns.
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Table 1. Names of Iranian silkworm hybrids in the present study
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Hybrid with Chinese maternal parent Hybrid with Japanese maternal parent

e b g b aeel wali b Jg b &5l
1 IRA2xIRA1 IRA1XIRA2
2 IRA4xIRAL IRALXIRA4
3 IRAG6XIRAL IRALXIRAG
4 IRA8xIRAL IRALXIRA8
5 IRA10xIRAL IRA1xIRA10
6 IRA12xIRAL IRA1xIRA12
7 IRA2xIRA3 IRA3XIRA2
8 IRA4XIRA3 IRA3XIRA4
9 IRAG6XIRA3 IRA3XIRAG
10 IRA8xIRA3 IRA3XIRA8
11 IRA10xIRA3 IRA3xIRA10
12 IRA12XIRA3 IRA3XIRA12
13 IRA2xIRAS5 IRASXIRA2
14 IRA4XIRAS IRASXIRA4
15 IRA6XIRAS IRA5xIRA6
16 IRA8XIRAS IRA5xIRA8
17 IRAL0XIRA5 IRA5XIRA10
18 IRA12xIRA5 IRA5xIRA12
19 IRA2xIRA7 IRA7XIRA2
20 IRA4XIRAT7 IRA7XIRA4
21 IRAGXIRA7 IRA7xIRA6
22 IRA8XIRA7 IRA7xIRA8
23 IRA10xIRA7 IRA7xIRA10
24 IRA12xIRA7 IRA7xIRA12
25 IRA2xIRA9 IRA9XIRA2
26 IRA4xIRA9 IRA9%XIRA4
27 IRA6XIRA9 IRA9XIRA6
28 IRA8XIRA9 IRA9XIRA8
29 IRA10xIRA9 IRA9%IRA10
30 IRA12xIRA9 IRA9XIRA12
31 IRA2xIRA11 IRA11xIRA2
32 IRA4xIRALL IRA11xIRA4
33 IRA6XIRA11 IRA11xIRA6
34 IRA8xIRA11 IRA11xIRA8
35 IRA10xIRA11 IRA11xIRA10
36 IRA12xIRA11 IRA11XIRA12
37 154x151 151x154
38 154x153 153x154
39 104x103 103x104
40 32x31 31x32
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Table 2. Analysis of variance for the silk fiber characters in the studied silkworm hybrids
Traits FS (d) FL (m) FTS (gr/d) FEP (%) TFW (gr) RSP (%)
lio & kb & Job B lS plSoil  Jgb ol o & F o 2 gl
,_S,Oli.rce, df F P F P F P F P F P F P
Sl e
Reciprocal
f;ﬁrgja 1 252 01146 510 00252 006 08132 442 00370 7.3 00083 693 0.0093
HZ_E::?S 39 1450 <0.0001  9.71 <0.0001 4.38 <0.0001 4.11 <0.0001 551 <0.0001 4.95 <0.0001
HybridsxReciprocal = 5o g5 <0.0001 666 <0.0001 376 <0.000L 263 <0.0001 628 <0.0001 6.60 <0.0001
S0 gy X izl
CV (%) 3.63 9.87 4,89 6.78 9.92 9.89
R? 0.84 0.80 0.66 0.62 0.74 0.74




Table 3. Mean comparison of the silk thread characters based on an average of the reciprocal data
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Hybrids FS (d) FL (m) FTS (gr/d) FEP (%) FW (gr) RSP (%)
el & sk &b S plSoal Job 3Ll 4oy & i )
1 IRA1xIRA2 71.550 ABC 505.73 WKL 3.1367 ABCDEF 14.6100 BCPE 4.0033 °PEF 29.135 EF6
2 IRA1xIRA4 61.650 "¢ 643.13 ABCDEFGH 3 2650 ABCDER 14.3467 BCPE 4.4517 BCDEF 34,210 ABCDEFG
3 IRALxIRAG 67.050 BCDEFCHI 563.80 FCHIKL 3.3950 ABC 15.1167 BCDE 4.1950 BCDEF 33.148 BCDEFE
4 IRA1xIRA8 65.700 PEFEHI 611.51 CPEFGHU 3.1050 BCPEF 14.2100 BCPE 4.4433 BCDEF 34.180 ABCDEFG
5 IRA1xIRA1L0 72.450 A8 519.10 HKL 3.2567 ABCDEF 14,7533 BCDE 4.1583 BCDEF 32.675 CDEFE
6 IRA1xIRA12 68.400 ABCDEFE 579.65 EFeHIK 3.3367 ABCDE 15.0833 BCDE 4.4267 BCDEF 33.647 ABCDEFG
7 IRA2xIRA3 67.050 ABCDEFG 441.18* 2.975 FF 13.4683 F 3.4600 * 25.860 ©
8 IRA2xIRA5 71.100 ABCP 523.55 CHIKL 3.3417 ABCD 16.3433 A8 4.1233 BCDEF 31.980 CPEFE
9 IRA2xIRA7 67.050 BCDEFCHI 563.36 FCHIKL 3.1617 ABCDEF 15.2450 BCPE 4.2033 BCDEF 33.880 ABCDEFG
10 IRA2xIRA9 68.580 ABCDEFG 579.67 EFCHIK 3.1483 ABCDEF 15.8717 ABCD 4.4267 BCDEF 32.643 CDEFG
11 IRA2xIRA11 66.150 CPEFEHN 568.05 FCHIKL 3.2300 ABCDEF 15,7150 ABCDE 4.1717 BCDEF 31.382 PEFG
12 IRA3xIRA4 72.900 A 523.99 CGHIKL 3.2400 ABCDEF 15.8217 ABCD 4.2450 BCPER 31.368 PEFG
13 IRA3xIRAG 69.300 ABCDEFG 558.57 FEHIKL 3.3567 ABCP 14.8200 BCPE 4.2883 BCDEF 33.522 BCDEFG
14 IRA3xIRA8 71.550 ABC 643.16 ABCDEFGH 3 133 BCDEF 14.6983 BCPE 5.1000 A8 36.772 ABCDE
15 IRA3%IRA10 73.350 A 461.29 Kt 3.145( ABCDEF 15.8333 ABCD 3.7633 FF 28.737F¢
16 IRA3xIRA12 70.200 ABCPE 652.67 ABCDEFGH 3 1117 BCDEF 13.9200 PE 5.0867 A8 37.583 ABCD
17 IRA4xIRA5 61.650 K 655.82 ABCDEF 3.0733 CPEF 13.6850 ¢ 4.4833 BCDEF 34.428 ABCDEFG
18 IRA4xIRA7 65.700 EFCHI 643.98 ABCDEFGH 9 9gg3 DEF 14,2367 BCPE 4.5800 ABCDE 34.805 ABCDEF
19 IRA4xIRA9 64.350 FeHN 617.51 BCDEFCHI 9 9350 F 15.4717 ABCDE 4.4183 BCDEF 32.718 CPEFG
20 IRA4xIRALL 72.450 A8 585.52 DEFCHIK 3.2483 ABCDEF 15.9983 A8¢ 4.7117 ABCDE 33.568 BCDEFG
21 IRA5xIRAG 66.150 CPEFEHN 590.84 DEFGHIK 3.2667 ABCDEF 14.0950 BCPE 4.3317 BCDEF 35.243 ABCDEF
22 IRA5xIRA8 62.550 MK 771.394 3.3783 ABC 14.3850 BCPE 5.5900 A 41.445 A
23 IRA5xIRA10 69.300 ABCDEFG 566.60 FEHIKL 3.0450 CPEF 14,1500 BCPE 4.3733 BCDEF 34.543 ABCDEFG
24 IRA5xIRA12 67.950 BCPEFCH 652.67 ABCDEFGH 3 9750 ABCDEF 14.0583 BCPE 4.9183 A8C 36.765 ABCDE
25 IRA6XIRA7 67.050 BCDEFCHI 559.23 FEHIKL 3.2333 ABCDEF 14.3100 BCPE 4.1550 BCDEF 33.253 BCDEFG
26 IRA6XIRA9 69.750 ABCDEF 491.81 K- 3.1867 ABCDEF 13.9200 CPE 3.8133 PFF 31.317 PEFG
27 IRA6xIRALL 70.650 ABCP 529.78 CHIKL 3.3800 ABC 14.6400 BCPE 4.1483 BCDEF 34.390 ABCDEFG
28 IRA7XIRA8 65.700 DEFEHI 639.54 ABCDEFGHI 3 0467 CPEF 14,8983 BCDE 4.6583 ABCDE 34.097 ABCDEFG
29 IRA7xIRA10 65.700 PEFEHN 598.70 PEFEHN 3.1467 ABCDEF 15.2150 BCPE 4.3683 BCDEF 33.750 ABCDEFG
30 IRA7xIRA12 71.100 ABCP 606.04 DEFEHN 3.3217 ABCDE 14.9867 BCPE 4.8033 ABCD 37.330 ABCP
31 IRA8xIRA9 63.900 ¢ 708.24 ABCDE 3.2750 ABCDEF 14.5117 BCPE 5.0417 A8 39.470 ABC
32 IRA8xIRA1L 70.200 ABCPE 597.29 DEFGHIK 3.2000 ABCDEF 14.2817 BCPE 4.6633 ABCDE 35.223 ABCDEF
33 IRA9%IRAL0 70.200 ABCPE 627.96 BCDEFCHI 3.2300 ABCDEF 14.9367 BCDE 4.8933 B¢ 37.902 ABCD
34 IRA9%IRA12 69.300 ABCDEFE 614.49 CPEFEHI 3.3583 ABCD 14.0083 °PE 4.7350 ABCDE 36.808 ABCDE
35 IRA10xIRALl 69.750 ABCPEF 564.98 FEHNKL 3.2183 ABCDEF 14.3267 BCPE 4.3333 BCDEF 33.447 BCDEFG
36 IRA11xIRA12 71.550 ABC 637.05 BCDEFCHI 3.3950 ABC 14.4800 BCPE 5.0517 AB 37.818 ABCP
37 151x154 61.800 Y 716.78 ABCD 3.4033 ABC 17.6150 # 4.9367 A8¢ 37.615 ABCP
38 153x154 58.200 ¢ 750.29 A8 3.4450 A8 15.7700 ABCDE 4.8167 ABCD 40.658 A8
39 31x32 62.100 ¢ 746.48 ABC 3.3867 ABC 15.3900 ABCPE 5.1450 AB 37.763 ABCP
40 103x104 61.200 685.32 ABCDEF 3.4750 A 15,5767 ABCDE 4.6467 ABCCE 38.467 ABCP
Mean 67.54 602.48 3.228 14.855 4.501 34.589
SEM 1.001 24.279 0.064 0.412 0.182 1.398
P Value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Means with the same letter in each column are not significantly different
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Table 4. The numbers and value (in parenthesis) of 10 superior silkworm hybrids and 10 inferior silkworm hybrids
for the examined traits”

Rank FS (d) FL (m) FTS (gr/d) FEP (%) FW (gr) RSP (%)
a8, & s &Jsb (S il Jsb 2l awod &5 o3 o & glel
1 15 (71335)  22(771.39)  40(3.47) 37(17.61) 22(5.590 ) 22(41.445)
2 12(7290)  38(750.29)  38(3.44) 8(16.34 ) 39(5.145) 38( 40.658)
3 5(7245)  39(746.48)  37(3.40) 20( 16.00) 14( 5.100) 31(39.470)
4 20(72.45)  37(716.78)  3(3.39) 10(15.87) 16( 5.087) 40( 38.467)
5 1(71.55)  31(708.24)  36(3.39) 15(15.83 ) 36(5.052 ) 33(37.902)
6 14(71.55) 40(685.32)  39(3.39) 12(15.82 ) 31(5.042) 36( 37.718)
7 36(71.55) 17(655.82)  27(3.38) 38(15.77) 37(4.937) 39(37.763)
8 8(71.1)  24(652.67)  22(3.38) 11(15.71) 24(4.918) 37(37.615)
9 30(71.1)  16(652.67)  34(3.36) 40( 15.58) 33(4.893) 16(37.583 )

10  27(70.65) 18(643.98)  13(3.36) 19( 15.47) 38(4.817) 30( 37.330)

31 29(65.7)  25(559.23)  1(3.14) 18( 14.23) 3(4.195) 19(32.718)
32 19(64.35) 13(558.57)  16(3.12) 4(14.21) 11(4.172) 5(34.180 )
33 31(63.9) 27(529.78)  4(3.10) 23( 14.15) 5(4.158 ) 10( 32.643)
34 22(6255) 12(523.99)  14(3.10) 21(14.09) 25(4.155 ) 8(31.980 )
35 3962.1)  8(523.55)  17(3.07) 24(14.06) 27(4.148) 11(31.382)
36 37(61.8)  5(519.10)  28(3.05) 34(14.01) 8(4.123) 12(31.368)
37 2(61.65)  1(505.73)  23(3.04) 16(13.92) 1( 4.003) 26(31.317)
38 17(61.65) 26(491.81)  18(3.00) 26(13.92) 26(3.813) 1(29.135)
39 40(61.2)  15(461.29)  7(2.97) 17(13.65) 15(3.763) 15( 28.737)
40 38(58.2)  7(441.18)  19(2.93) 7(13.47) 7(3.460) 7(25.860)

% based on Table 3
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Table 5. Mean comparison of the silk thread characters in new and commercial Iranian silkworm hybrids

Hybrids FS (d) FL (m) FTS (gr/d) FEP (%) FW (gr) RSP (%)
el & &b e L T EFoin P E gl
New hybrid 68.320 A 588.82 B 3.207 8 14.73B 4.461 8 34,1758
Commercial (old) hybrid 60.825 B 72472 A 3.427 A 16.08 A 4.886 A 38.62 A
Mean 67.57 602.40 3.229 14.87 4.504 34.61
SEM 0.33 7.04 0.014 0.087 0.046 0.355
P value <0.0001 <0.0001 <0.0001 <0.0001 <0.0062 <0.0001
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Hybrid

IRA3*IRA10
IRA3*IRA4
IRA4*IRAL1
IRA1*IRA10
IRA11*IRA12
IRA3*IRA8
IRA1*IRA2
IRA7*IRA12
IRA2*IRA5
IRA6*IRA11
IRA9*IRA10
IRA8*IRA11
IRA3*IRA12
IRA10*IRA11
IRA6*IRA9
IRA9*IRA12
IRA5*IRA10
IRA3*IRA6
IRA2*IRA9
IRA1*IRA12
IRAS5*IRA12
IRA6*IRA7
IRA2*IRA7
IRA2*IRA3
IRA1*IRA6
IRA5*IRA6
IRA2*IRA11
IRA7*IRA10
IRA7*IRA8
IRA4*IRA7
IRA1*IRA8
IRA4*IRA9
IRA8*IRA9
IRA5*IRA8
31*32
151*154
IRA4*IRA5
IRA1*IRA4
103*104
153*154

FD (d)

—— 73 .35
I ——— 729
I —— 72,45
I —— 72,45
I —— 71.55
I —— 71.55
I ——— 71.55
I ——— 711
I —— 71.1
I — 70.65
I —— 70.2
I —— 70.2
I —— 70.2
I —.  69.75
I ——.  69.75
I —— 69.3
I — 69.3
I —  69.3
I  68.58
I —  68.4
I ——  67.95
I — 67.05
I —— 67 .05
——— 67 .05
—— 67 .05
I —  66.15
I —  66.15
I — 65.7
I —— 65.7
I —— 65.7
I —  65.7
I — 6435
I —.  63.9
I —. 62,55
I —— 621
—— 61.8
I ——.  61.65
I —.  61.65
I ——— 61.2
— 58.2

0 10 20 30 40 50 60 70 80

s 250 el Fo )3 76 jlad odd Gy (gl Sile N S

Figure 1. Sorted averages of FS in the 40 studied hybrids
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Hybrid

IRA5xIRA8
153x154
31x32
151x154
IRA8xIRA9
103x104
IRA4xIRAS
IRA5xIRA12
IRA3xIRA12
IRA4xIRA7
IRA3xIRAS8
IRA1xIRA4
IRA7xIRA8
IRA11xIRA12
IRA9xIRA10
IRA4xIRA9
IRA9xIRA12
IRA1xIRA8
IRA7xIRA12
IRA7xIRA10
IRA8xIRA11
IRA5xIRA6
IRA4xIRA11
IRA2xIRA9
IRA1xIRA12
IRA2xIRA11
IRA5xIRA10
IRA10xIRA11
IRA1xIRA6
IRA2xIRA7
IRA6xIRA7
IRA3xIRA6
IRA6xIRA11
IRA3xIRA4
IRA2xIRAS5
IRA1xIRA10
IRA1xIRA2
IRA6xIRA9
IRA3xIRA10
IRA2xIRA3

FL (m)

I —— 771.39

I —  750.29
I — ]146.48
I —— 716.78
I — 708.24
I m——  685.32
I —  655.82
I m——  652.67
I ——— 652 .67
I —— 643.98
I mm——  643.16
I m——  643.13
I m— 639.54
I —  637.05
I mm—  627.96
I m—© 617.51
I —  614.49
I m—— 611.51
I m—  606.04
I —  598.7
I m— 597.29
I ——  590.84
I ——  585.52
I —  579.67
I —— 579.65

I —— 568.05

I ——  566.6

I —  564.98

I —— 563 .8

I ——  563.36

I ——  559.23

I —— 558 .57

I —— 529.78

I —— 523 .99

I —— 5?2355

I — 519.1

I —— 505.73
——  191.81
—— 161.29
—— 141.18

0 100 200 300 400 500 600 700 800

‘.su))).g .))}o W"'“ T‘:’ ))é;J9b D.\J:J L'A.;)ﬁ dLﬁCxi;lfo .Y L)i‘;}

Figure 2. Sorted averages of FL in the 40 studied hybrids
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Hybrid

FTS (gr/d)

103*104 I 3,475

153*154 I 3. 445
151*154 I 3.4033
IRA11*IRAL12 I 3,395
IRAT*|RAG I 3,395
31*32 I 3.3867
IRA6*IRAL]l I 3,38
IRAS*|RAS I 3.3783
IRA9*IRAL2 I 3.3583
IRA3*|RA6 I 3.3567
IRA2*|RAS I 3.3417
IRAT*IRAL2 I 3.3367
IRA7*IRAL2 I 3.3217
IRA8*IRA9 I 3,275
IRAS*|RAG I 3.2667
IRAL*IRA4 I 3,265
IRAT*|RAL0 I 3.2567
IRA4*|IRAL]1 I 3.2483
IRA3*IRA4 I 3 .24
IRA6*IRA7 I 3.2333
IRA9*|RAL0 I 3.23
IRA2*|RAL1 I 3.23
IRAS*IRAL2 I 3,225
IRA10*IRA11 I 3.2183
IRA8*|RALl I 3.2
IRA6*IRA9 I 3.1867
IRA2*|RA7 I 3.1617
IRA2*|RA9 I 3.1483
IRA7*IRA10 I 3.1467
IRA3*|RAL0 I 3,145
IRAT*|RA2 I 3.1367
IRA3*|RAL2 I 3.1117
IRA1*IRAS I 3,105
IRA3*|RAS I  3.1033
IRA4*|RAS I 3.0733
IRA7*IRA8 I 3.0467
IRAS*|RA10 I 3.045
IRA4*|RA7 I ) 9983
IRA4*IRA9 I 2.935
IRA2*|RA3 I 2905

2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5

Figure 3. Sorted averages of FTS in the 40 studied hybrids
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FEP (%)

151%154 . 17 .615
IRA2*|IRAS I 16.3433
IRAA*IRALL s 15,9983
IRA2*IRA9 I 15,8717
IRA3*IRAI0 I 15.8333
IRA3*IRA4 I 15.8217

153*154 I 15.77
IRA2*IRAL1 I 15.715

103*104 . 15,5767
IRA4*IRA9 I 15.4717

31*32 I 15.39

IRA2*IRA7 I 15,245
IRA7*IRAL0 I 15.215
IRAT*IRAG I 15,1167
IRAT*IRAL2 I 15,0833
IRA7#IRAL2 I 149867
IRA9*IRAI0 I 14,9367

IRA7*IRA8 I 14,8983

IRA3*IRAG I 14..82
IRAT*IRAL0 I 14.7533

IRA3*|RAS I 14..6983
IRA6*IRAL]L I 14.64

IRAL*IRA2 I 14,61

IRA8*IRA9 I 14,5117
IRA11*IRAL12 I 14.48

IRAS*IRAS I 14.385

IRAT*IRAA I 14,3467
IRA10*IRA11 I 14.3267

IRA6*IRA7 I 14,31
IRA8*IRALl I 142817

IRA4*|IRA7 I 14,2367

IRAT*|RAS I 14.21

IRAS*IRAL0 I 14,15

IRAS*IRAG I 14095

IRAS*IRAL2 I 14,0583

IRA9*IRAL2 I 14,0083

IRA6*IRA9 I 13.92

IRA3*IRAL2 I 13.92

IRA4*IRAS I 13.685

IRA2*IRA3 I 12.83

4 6 8 10 12 14 16 18

Hybrid

0 2

a9 4l $o p3 85 s Sbajl ho )3 00 ye (slaySike ¥ S
Figure 4. Sorted averages of FEP trait in the 40 studied hybrids
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Hybrid

IRA5*IRA8
31*32
IRA3*IRA8
IRA3*IRA12
IRA11*IRA12
IRA8*IRA9
151*154
IRA5*IRA12
IRA9*IRA10
153*154
IRA7*IRA12
IRA9*IRA12
IRA4*IRAL1
IRA8*IRA11
IRA7*IRA8
103*104
IRA4*|RA7
IRA4*IRAS
IRA1*IRA4
IRA1*IRA8
IRA2*IRA9
IRA1*IRA12
IRA4*IRA9
IRA5*IRA10
IRA7*IRA10
IRA10*IRA11
IRA5*IRA6
IRA3*IRA6
IRA3*IRA4
IRA2*|RA7
IRA1*IRA6
IRA2*IRA11
IRA1*IRA10
IRA6*IRA7
IRA6*IRA11
IRA2*IRAS
IRA1*IRA2
IRA6*IRA9
IRA3*IRA10
IRA2*IRA3

TFW (gr)

I — 5 .59
I — 5,145
I ——— 5.1
I — 5.0867
I —— 5.0517
I —— 5.0417
I —  1.9367
I — 1,9183
I ——— 08933
— 1, 8167
I — 1,8033
I —— 1735
. a7
I —  1.6633
I — 16583
I —.  .6467
I —  1.58
I — 14833
I —  1.4517
I /,.4433
I 1. 4267
I EEEEEEEEE——— 80207
I — 14183
I — 13733
I — 13683
I —— 43333
I —— 43317
I —  1.2883
I — 1,245
— 42033
I ——— 1,195

I — 11717
I — 11583
I — 4,155
I —— 1..1483
I — 41233
I — 10033
—— 3.8133
— 3.7633
—— 3.3367

0 1 2 3 4 5 6

an D90 &5%al ¥o )3 5 59 00 o pe (o Sk B JSC
Figure 5. Sorted averages of FW in the 40 studied hybrids
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Hybrid

IRAS*|RAS I 41.445
153%154 . 10658

IRAS*|RAS I 39,47
103*104 I 38,467
IRA9*IRAL0 I 37.902
IRA11*IRAL2 I 37 .818
31*32 I 37763
151%154 . 37.615
IRA3*|IRAL2
IRAZ*IRAL2
IRA9*IRAL2 I 36.808
IRA3*IRAS I 36.772
IRAS*|RAL2 I 36.765
IRAS*|IRAG I 35.243
IRAS*IRALL I 35.223
IRA4*|IRA7 I 34,805
IRAS*IRALI0 I 34,543
IRA4*[RAS I 34,428
IRA6*IRALL I 34.39
IRAT*IRAA . 34,21
IRAT*|RAS I 3418
IRA7*IRAS I 34,097
IRA2*IRA7 I 33 .88
IRA7*IRAI0 I 33,75
IRAT*|RAL2 I 33,647
IRA4*|IRALL I 33,568
IRA3*|RAG I 33,522
IRA10*IRA11 I 33.447
IRA6*IRA7 I 33,253
IRAL*IRAG I 33,148
IRA4*|RA9 I 32,718
IRAT*|RAL0 I  32.675
IRA2*|RAS I 32.643
IRA2*|RAS I 31.98
IRA2*|RAL1 I 31,382
IRA3*|RA4 I 31,368
IRA6*IRA9 I 31.317
IRAT*IRA2 I 29.135
IRA3*|RAL0 I 28.737
IRA2*|RA3 I 25.86

Figure 6. Sorted averages of RSP in the 40 studied hybrids
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