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To prepare and evaluate test cross hybrids resistant to rhizomania and cyst
nematode based on new single crosses, 48 test cross hybrids produced were
evaluated in 2021 in the augmentation design along with Iranian and commercial
hybrid varieties in six regions (Karaj, Mashhad, Shiraz, Kermanshah, Miandoab,
and Hamadan). Genotypes mean comparison showed that BTS2015N had the
highest root yield in Karaj, Mashhad, Shiraz, Kermanshah, and Hamadan and an
average of six locations with an average of 133.97, 114.45, 77.14, 102.80, 97.08,
and 104.91 t/ha, respectively. The Wawilow cultivar also had the highest sugar
content in Karaj, Mashhad, Shiraz, and Kermanshah and an average of six
locations with an average of 17.61, 18.31, 24.06, 19.57, and 18.62 percent,
respectively. In addition, in a total of six locations, there was no significant
difference among hybrids 39, 40, 31, and 35 in terms of root yield and hybrids 24
and 47 in terms of sugar content with the external control cultivar BTS2015N. In
this study, new hybrids 40, 38, 23, Nika, and Bifort cultivars have the lowest ASV
values with 0.062, 0.117, 0.154, 0.245, and 0.256, respectively, were considered
stable genotypes in terms of root yield. Also, based on the results of the GGE
biplot method, the new hybrids 13, 24, 32, 23 had the highest general stability. In
this study, the BTS2015N cultivar for the environments of Karaj, Kermanshah,
Shiraz, and Hamadan and the Annamira KWS cultivar for the Miandoab
environment showed high specific adaptability.
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3 SC (980042 * 980066) *SB 53 g 54 73.78 58.79 57.21 72.49 60.05 68.62
1 SC (980043 *980069) *SB 53 g4 15 27.39 68.50 94,53 98.21 46.76 66.12
1 SC (980078 *980043) *SB 53 109 8 33.76 57.37 81.43 78.21 41.20 64.49
16 SC (980078 *980051) *SB 53 1033 66.6 31.36 64.79 58.21 59.08 7057
o SC (980066 *980052) *SB 53 793 74.83 59.93 77.01 72.49 70.19 73.15
18 SC (980069 *980052) *SB 53 103 19 63.21 64.80 89.85 63.92 52.91 74.03
19 SC (980073 *980052) *SB 53 g6 6 49.92 27.37 4148 49.64 49.34 52.40
20 SC (980066 *980053) *SB 53 109 g7 3353 54.80 106.50 72.49 62.62 75.11
2 SC (980069 *980053) *SB 53 177 o4 4385 47.36 50.11 58.21 51.51 63.71
2 SC (980077 *980053) *SB 53 73 5 45.70 4022 82.06 61.08 50.19 54.43
2 SC (980069 *980054) *SB 53 135 o3 59.12 59.09 101.31 46.79 58.19 77.04
2 SC (980078 * 980056) *SB 53 118465 5162 55.94 66.18 69.65 84.62 73.36
2 SC (970001 * 970006) * SB 54 10055 73.84 70.23 68.30 98.22 70.74 78.79
2 SC (970002 * 970006) *SB 54 g1 17 36.65 68.80 78.72 35.36 35.76 63.32
2 SC (970003 * 970006) * SB 54 10 21 7053 77.37 90.85 61.08 49.45 75.25
28 SC (970004 > 970006) *SB 54 7,8 46.02 4565 56.05 49.65 29.88 58.10
29 SC (970005 * 970006) *SB 54 g 55 73.97 55.94 64.63 61.08 46.62 65.23
%0 SC (970001 *970007) *SB 54 gg 9o 63.06 70,52 10352 58.22 61.19 74.71
8 SC (970002 *970007) *SB 54 10962 5019 86.23 9461 58.22 60.76 84.13
52 SC (970003 * 970007) * SB 54 103 74 34.56 60.22 7717 63.36 51.37 67.55
3 SC (970004 * 970007) * SB 54 14321 46.96 55.93 98.21 77.64 45.33 67.98
3 SC (970005 *970007) *SB 54 10649  39.48 85.65 7175 83.36 42.94 65.99
% SC (980042 * 980063) *SB 54 g6 59 70.65 8451 88.17 63.36 88.48 83.39
% SC (980043 * 980066) *SB 54 79 g 76.69 67.66 83.43 89.07 69.76 72.98
3 SC (980042 * 980066) *SB 54 g4 715 63.62 74.80 85.76 103.36 79.19 78.43
%8 SC (980043 * 980069) *SB 54 g5 44 53.22 67.37 60.29 71.93 79.48 68.67
32 SC (980078 * 980043) *SB 54 14719 67.86 73.37 114.29 66.22 78.90 85.31
4

SC (980078 * 980051) *SB 54 9959 81.04 63.37 79.98 84.50 73.05 84.45
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4 SC (980066 * 980052) *SB 54 109495 8956 60.52 43.30 84.50 59.02 72.88
42 SC (980069 *980052) *SB 54 193155 5079 80.23 110.53 61.65 60.51 79.69
. SC (980073 * 980052) *SB 54 gg 19 54.66 47.36 76.83 84.50 57.62 62.38
44 SC (980066 * 980053) *SB54  g3g 66.08 76.23 87.40 50.22 61.60 72.22
45 SC (980069 * 980053) *SB 54 100 44 46.99 77.66 84.54 70.22 68.23 75.06
46 SC (980077 *980053) *SB 54 170 28 76.36 61.65 86.82 78.79 50.45 73.96
a7 SC (980069 * 980054) *SB 54 g5 5 72.76 66.23 104.19 70.22 52.20 78.89
48 SC (980078 * 980056) *SB 54 1043 51.85 58.80 76.63 95.93 56.48 67.71
49 Nika 12158 78.77 87.14 105.62 101.14 58.05 92.05
50 BTS2015N 13397 11445 7714 102.8 104 97.08 104.91
51 Annamira KWS 111.6 80.3 63.42 97.01 119.43 63.62 89.23
52 Wawilow 105.63 68.86 64.28 80.01 95.43 4334 76.26
53 Bifort 125.1 73.45 97.71 93.08 82.86 60.45 88.78

LSD 0.05 15.10 12.69 16.83 22.69 37.63 15.65 17.89
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Genotype Origin Karaj  Mashhad Shiraz Kermanshah ~ Miandoab  Hamadan Avleragt_a of six
ocations
! SC (970001 * 970006) *SB53 1575 1580 1913 15.68 16.24 12.48 16.01
2 SC (970002 * 970006) *SB53 1509  16.86 2115 1748 1554 12.63 16.63
’ SC (970003 * 970006) *SB 53 1569 1657 22.44 18.23 18.99 14.91 17.81
‘ SC (970004 * 970006) *SB53 1504 1786 20.92 16.74 1371 1153 16.13
° SC (970005 * 970006) *SB53 1755 16,87 23.04 18.61 16.87 1313 17.68
6 SC (970001 *970007) *SB 53 1577 1588 19.97 16.93 17.60 12.23 16.56
! SC (970002 * 970007) *SB53 1469 1627 18.07 1656 16.42 1428 16.05
8 SC (970003 * 970007) *SB 53 1454 1460 19.68 17.24 17.74 13.88 16.28
® SC (970004 * 970007) *SB 53 1544 17,08 22.62 18.11 17.59 13.68 1759
10 SC (970005 * 970007) *SB53 1535 16,83 20.90 17.64 1651 1371 16.99
H SC (980042 * 980063) *SB 53 1474 1685 23.92 18.26 16.97 13.83 17.43
12 SC (980043 * 980066) *SB53 1557 17,63 22.65 18.26 1945 13.63 18.02
B SC (980042 * 980066) *SB53 1737 1673 1758 1756 17.05 14.26 16.75
H SC (980043 * 980069) *SB53 1715 1532 2422 1751 1756 1131 17.17
o SC (980078 * 980043) *SB 53 1404 1645 2122 17.46 1875 16.83 17.46
1 SC (980078 * 980051) *SB53 1587 1658 22.02 16.96 16.80 13.68 17.14
Y SC (980066 * 980052) *SB53 1507 1621 2237 16.93 1835 1443 17.39
1 SC (980069 * 980052) *SB53 1509 1433 2130 19.01 17.94 11.68 16.73
1 SC (980073 * 980052) *SB53 1505 1806 22.82 18.14 16.22 1318 17.55
20 SC (980066 * 980053) *SB 53 1455 1626 23.84 17.28 19.65 12.46 17.34
2 SC (980069 * 980053) *SB53 1509 15,80 19.73 17.63 15.82 13.08 16.18
2 SC (980077 * 980053) *SB53 1597 162 2253 17.14 18.20 1323 17.27
2 SC (980069 * 980054) *SB 53 1777 1633 20.55 17.83 17.72 14.66 17.48
2 SC (980078 * 980056) *SB53 1864 16,87 21.97 1931 1975 13.63 18.36
% SC (970001 * 970006) *SB 54 1515 1763 20.02 18.48 1755 14.16 17.33
2 SC (970002 * 970006) *SB54 1567 1507 21.32 1813 19.69 9.86 16.78
2 SC (970003 * 970006) *SB 54 1554 1710 21.37 18.26 16.61 10.41 1655
28 SC (970004 * 970006) *SB 54 1597 1665 23.17 17.16 16.57 15.06 17.60
2 SC (970005 * 970006) *SB54 1547 16,06 21.32 18.46 18.01 1428 17.43
% SC (970001 *970007) *SB54 1597 1656 22.00 16.98 18.05 1533 17.64
3 SC (970002 * 970007) *SB54 1599  17.10 20.65 1754 15.85 1173 16.46
% SC (970003 * 970007) *SB 54 1575 1631 18.38 18.14 1552 1258 16.28
% SC (970004 * 970007) *SB54 1559 1650 20.93 18.73 16.22 1056 16.59
34 SC (970005 * 970007) *SB54 1545 1557 2132 16.69 20.20 1163 16.98
% SC (980042 * 980063) *SB 54 1574 1537 19.67 17.44 17.75 13.58 16.59
% SC (980043 * 980066) *SB54 1557 1601 22.10 18.03 17.25 15.76 17.62
¥ SC (980042 * 980066) *SB 54 1594 1581 22.19 19.11 16.97 14.48 17.40
% SC (980043 * 980069) *SB54 1579 19,00 2172 18.83 1875 13.23 18.05
% SC (980078 * 980043) *SB 54 1404 1636 21.99 17.81 17.44 12.21 16.64
“© SC (980078 * 980051) *SB 54 1444 1563 22.40 18.48 16.41 13.06 16.74
“ SC (980066 * 980052) *SB54 1719 16,97 21.45 1936 16.41 15.46 17.79
“ SC (980069 * 980052) * SB 54 47 39 16.90 19.12 17.13 17.57 14.83 17.15
“ SC (980073 *980052) *SB54 1534 1701 20.73 18.24 1757 1378 17.11
“ SC (980066 * 980053) *SB54 1547 1671 22.54 18.24 18.90 1471 17.93

45
SC (980069 * 980053) *SB 54 1534 1745 21.55 17.86 17.32 12.33 17.14
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10 SC (980077 *980053) *SBS4 1547 1612 21.08 17.83 17.20 1511 17.30
4 SC (980069 *980054) *SB54 1767  17.22 2279 1933 18.94 12.83 18.13
48 SC (980078 * 980056) * SB 54 16 g7 16.51 21.87 16.49 17.12 15.28 17.36
116 Nika 14.68 15.15 19.99 16.78 17.83 12.01 16.07
117 BTS2015N 16.28 16.91 23.03 17.51 17.92 14.75 17.73
118 Annamira KWS 17.42 181 229 183 17.49 14.48 18.12
119 Wawilow 17.61 18.31 24.06 19.57 18.44 13.75 18.62
120 Bifort 1659  17.86 2151 18.62 17.9 12.95 1757

LSD0.05 0.97 1.08 161 1.41 1.40 1.87 117
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Iy S Ui oy a8 1,05 (o 4 So555) Slaise live 5 (5508 alols blize 5l pgd 5 Jol Lol (slaadlge pilie Llsd j|
Sl bmo o b Wgd @ly lSe o gl 3 &S olacaigs Glgel cpl ) b b cusgy Jlize 51
it (yinlesT 3590 sla e 4l L) ogas (65 5k (sl 15l 8 laisis ane o35 a5 slaiaish} 9 1,0 ogas

O ez 3 4B juie slacuigf adyy 0Sdes (ly phiops g Jol Il uib)ly 450 T Jgsa

ol ylg oo Ola o (ko oI5l 4z SOV
34608 52 s
72970 5 e
52474 260 b )3 iy
31.73 16652 56 IPCA 1
30.32 15908 54 IPCA 2
19914 150 (Noise) sto 3l

15 sy slacigs ¢l ASV o)l g AMMI o)Ll Llite I sloailye culpd daceip) ady) 5 ,Slas 0Sike ¥ Joui

Genotype  Root yield IPC1 IPC2 sov Genotype Root yield IPC1 IPC 2 Sov
1 70.39%-0 2.44 0.45 0.768 28 59.83I-r 0.76 264 0.825
2 64.92i-q 2.02 0.73 0.663 29 69.60e-0 264 20.29 0.822
3 55.150-r 0.99 0.59 0.355 30 71.66e-n -1.09 -0.39 0.357
4 60.051-r 272 1.4 0.921 31 84.43a-e 281 0.25 0.875
5 48.50r 129 109 0517 32 67.25g-p 101 035 0329
6 62.43j-r 1.86 062 0.605 33 66.939-q 0.56 351 1.068
7 69.17e-0 0.71 0.84 0.334 34 67.96g-0 0.71 1.18 0.416
8 71.05e-0 1.94 0.32 0.609 35 83.05b-g 115 .0.83 0.436
9 57.63n-r 115  -0.55 0.393 36 69.98e-0 2.80 0.98 0.918
10 58.29m-r 1.06 316 1.002 37 74.44c-| -1.49 -0.99 0.548
11 72.90e-n 164 Qa5 0525 38 71.35e-n -0.46 020 0154
12 51.75pqr 0.91 041 0.309 39 84.23a-f -0.89 201 0.663
13 67.929-0  ggo 105  0-367 40 81.11b-h 0.10 018 0062
14 63.64i-r 191 -0  1.067 41 74.14d-m 369 150 1231
15 67.71g-p 1.68 -1.07 0.610 42 74.39¢c-m 0.91 -1.65 0.569
16 72.38en 72 409 1248 43 63.71i-r 237 144 0851
17 7868b-i 198 14 0400 44 77.47b-j 431 077 0467
18 75.60c-1 053 158 0.501 45 76.63c-k 0.33 1.95 0.593
19 50.78qr 237 1.15 0.810 46 72.41e-n 292 1.29 0.789
20 70.22¢0 194 g9 0671 47 78.34b-j 054 151 0484
21 65.21h-q 924 099  0.306 48 71.34e-n 098  -088 0402
22 57.82n-r 0.8l 167 0.562 Arr\all\r;;ira 90.33abc 065 173 0.556
23 68.19f-0 0.32 021 0.117 Bifort 89.87a-d 0.21 082 0.256
24 7221en 979 116 0427 BTS2015N  100.03a -3.00 124 1002
25 77.64b-j 050 3.74 1.132 Nika 93.40ab 0.77 0.16 0.245
26 60.65k-r 1.49 1.39 0.621 Wawilow 78.92b-i 0.59 153 0.493
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Plot of Genotype IPCA 2 scores \ersus means
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Environment Mean Score 1 2 3 4
Miandoab 74.45 5.521 Annamira KWS 16 31 25
Kermanshah 78.08 2.641 39 Bifort 33 Nika

Shiraz 64.11 1.833 Nika Bifort BTS2015N 39
Karaj 98.54 1.811 BTS2015N Nika Annamira KWS 31
Hamedan 55.76 -3.141 BTS2015N Nika Annamira KWS Bifort
Mashhad 54.36 -8.665 BTS2015N 41 36 46
Scatter plot (Total - 60.60%6)
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