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Table 1. Mean squares of source of variation for measured traits at seedling stage of sugare beet.
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Temperatyure E 8441 0.869* 0.033*  147.6*  506.5*
Errorl Yolbs 8 1.49 0.009 0.00008 515 0.766
Cultivar W, 9 35.70*  0.075% 0.009%  44.86*  3332¢
TxC Wples 27 18.40°  0.124° 0.008 3178  19.28%
Error2 Ylas 72 3 0.008 0.00008 17.55 1.37
Heritability ogo Gpducdly - 75.09 20 66.66 47.19 4147
\C/gﬁlf;'tclf:t of s s - 16.90 28.46 19.35 11.62 2123
Stress Intensity AR - 0.32 0.68 0.78 0.13 0.90
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Table 1. Continued
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* ** indicated significant at 5 and 1% probability levels, respectively.
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Table 2. Average, minimum, maximum, genetic and phenotypic coefficients of the measured traits under cold stress
(0°C) and non stress (25 “C) conditions.
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Table 2. Continued
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Table 3. Mean comparison of sugarbeet cultivars in cold stress (0°C) and non stress (25 °C) conditions for the

evaluated traits on seedling plants of sugar beet.
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4 Jod @Sl @ o @3l o is Jrime 3
4z ,9) T T T eSS ay SES0d len el g1 68 45 0,5 beo)
(L gamalas SAS 0 SISO e e (eFeko Ay (el (S5 o3
Temperature ™) ada) il plail Shoot dry Rootdry  Shoot height  Soluble sugar
(°C) Cultivar Root STI Shoot STI weight (g) weight (mg) (cm) (mg/g)
25 Karaji 0.07 0.16 0.29 61 15.17 16.81
SBSI- 005 0.12 0.08 0.19 50 11.00 35.17
Shirin 0.16 0.51 0.84 72 11.67 31.12
Rastad 0.15 0.30 0.70 65 11.67 23.00
Anaconda 0.06 0.99 0.86 30 14.33 12.50
Drothy 0.28 0.37 0.30 88 14.17 25.42
Merac 0.40 0.23 0.34 11 12.00 23.10
Antic 0.13 0.23 0.49 66 11.50 16.52
Zarghan 0.09 0.08 0.16 51 10.17 30.89
Persia 0.07 0.44 0.55 50 12.50 23.25
LSD 0.034 0.085 0.21 20 3.29 9.36
0 Karaji 0.07 0.16 0.12 11 7.66 64.36
SBSI- 005 0.12 0.08 0.09 22 8.56 85.35
Shirin 0.16 0.51 0.16 20 5.63 70.40
Rastad 0.15 0.30 0.09 21 7.66 62.46
Anaconda 0.06 0.99 0.26 20 4.75 95.28
Drothy 0.28 0.37 0.27 29 4.83 108.23
Merac 0.40 0.23 0.15 33 16.63 72.97
Antic 0.13 0.23 0.10 19 10.17 101.13
Zarghan 0.09 0.08 0.11 16 11.67 57.09
Persia 0.07 0.44 0.18 14 5.61 123.00
LSD 0.034 0.085 0.078 23 1.70 26.28
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Table 3. Continued
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Temperature ~ ©5 Electrolyte o<l 1l ptswgtd puiluysd (S igises » SR
(°C) Cultivar  leakage (%) Fm Fv/Fwm Fo Proline (mg/g) SPAD

Karaji 54.3 386.0 0.67 60.0 1.34 44.52
SBSI- 005 51.03 391.3 0.77 41.0 1.01 35.36
Shirin 53.8 695.6 0.76 43.0 0.94 44.74
Rastad 53.5 646.6 0.72 40.6 0.64 40.11
Anaconda 50.64 4533 0.72 43.6 1.54 32.00
25 Drothy 58.8 430.6 0.83 49.6 0.95 45.64
Merac 61.6 439.0 0.79 42.3 1.38 42.53
Antic 46.45 352.0 0.70 43.6 0.53 38.70
Zarghan 56.4 450.3 0.78 433 0.62 36.05
Persia 38.8 374.3 0.66 42.3 1.18 31.88
LSD 17.98 127.52 0.083 14.61 0.51 11.59
Karaji 84.69 174.0 0.850 55.3 19.18 29.78
SBSI- 005 51.38 254.6 0.840 61.3 13.74 34.44
Shirin 57.77 218.3 0.840 110.0 11.13 34.67
Rastad 69.35 215.3 0.830 107.6 6.40 30.92
0 Anaconda 70.35 277.6 0.820 72.3 10.51 39.57
Drothy 73.19 267.0 0.850 63.3 7.91 37.84
Merac 64.58 433.6 0.851 62.3 9.16 36.23
Antic 74.07 367.0 0.790 57.0 15.97 32.75
Zarghan 72.29 254.3 0.831 73.0 5.61 32.56
Persia 79.34 236.6 0.842 53.0 6.23 31.31
LSD 13.57 52.18 0.03 12.48 3.03 5.58
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Table 6. Load of rotated factors by varimax method, component and cumulative variances for the first fourth factors
related to the measured traits on sugar beet at cold stress (0°C ) conditions.

Jol Jele pod Jole  pgw Jole el Jole S i (bl

) First Second Thired Fourth common
Traits < factor factor factor factor variance
Shoot height led pluil gl 0.88 -0.0006 -0.32 -0.20 0.935
Fm PR YN LIRS 0.87 -0.14 0.18 0.22 0.913
Proline Oex .0.01 0.93 -0.03 0.08 0.899
Root fresh weight )y ¥ 039 -0.15 0.86 -0.27 -0.15 0.906
STI STI -0.31 -0.23 0.85 0.05 0.906
SPAD S o (3] o 0.19 -0.08 0.82 0.05 0.873
Total slouble sugar F Joloo glauss -0.14 -0.14 0.19 0.91 0.930
Fo owbu,eld J8las -0.31 -0.23 0.17 -0.75 0.902
Fv/Fm I pnowgid o, -0.24 -0.12 -0.17 -0.02 0.878
Shoot fresh weight led el 5 39 0.30 0.28 0.25 0.10 0.849
Electrolyte leakage Cadg sl el -0.09 -0.03 -0.13 0.12 0.950
S:rm%ge”t 32 owiblyy 2345 18.69 16.26 13.37 -
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Fig. 1. Three-dimensional scatter plot of sugarbeet cultivars based on the first three factor scores at stress (0°

Celsius) condition. 1- Karaji, 2- SBSI- 005, 3- Shirin, 4- Rastad, 5- Anaconda, 6- Drothy, 7- Merac, 8- Antic, 9-
Zarghan and 10- Persia.
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