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Table 2. Mean comparison of disease severity index to rhizomania in used genotypes - 2011°

oo
Location e3P oyl
STguile 3 s Ao Genotype No.
Maindoab Shiraz Mashhad
2% 6.75% 5 (7112xSB36) x 88022 1
4.75® 6.75%® 6.75% (419%xSB36) x 88022 2
433" 6.75% 3.75% (7112xSB36) x88125 3
2.25% 6.75% 5.75% (419xSB36) x 88125 4
4% 6.25% 5% (7112xSB36) x 88239 5
3® 6.75% 5.75% (419xSB36) x 88239 6
2% 7.75 abe (7112xSB36) x B8662 7
4% 7.25°% 5,75 (419xSB36) x B8662 8
4.25® 6% 62 (7112xSB36) x FC703 9
3.50% 6.50% 62 (419xSB36) x FC703 10
2.75%® 7% 6.25%° (7112xSB36) x FC709 11
3.25% 7.75% 7% (419xSB36) x FC709 12
4,75° 5.75° 3.75¢ (7112xSB36) x B8627 13
2% 6.75% 4.50% (7112xSB36) x B8652 14
2.50%° 5.75° 4% (7112xSB36) x SB26 15
3.75% 5.25" 5.25% (7112xSB36) x SB28 16
2.75%® 7.25%® 5.25"¢ (7112xSB36) x SB29 17
4 6.75% 5.25 (7112xSB36) x SB30 18
3.55ab 6.2532 4.5o°‘: (7112xSB36) x SB34 19
2° 7.25° 6.50% SBSI004 20
2.50% 7% 4.62% Pars 21
2.75%® 7.25° 5.50° Torbat 22
4.75% 8 8.50° Jolgh-86 23
1.75° 6.50%° 4.75% Isella 24
2.50% 7.25% 4,75 Dorotea 25
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a: According to significant Hartle's F,, test (P= 0.05), means comparison is done separately for each location. Means
in column followed by the same letter are not significantly different by Duncan’s Multiple Range Test (P>0.05).
B: Hybrids number 1-6, 7-14 and 15-19 are resistant to rhizomania, rhizomania & rhizoctonia and rhizomania & cyst
nematode, respectively. Commercial varieties include, four Iranian ones (SBSI004, Pars and Torbat with tolerance to

rhizomania and Jolgh with susceptibility to rhizomania) and two foreign ones (Isella and Dorotea with resiatance to
rhizomania and rhizoctonaia).
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Fig. 1. The ratio of seedling emergence percentage of genotypes to the average of two foreign

commercial genotypes. Bar line indicate standard error. The codes of the genotype are
presented in Table 1.
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Fig. 2. The number of leaves, intensity of green leaves (1:-light green, 2- green, 3-dark green), leaves
arrangement (1-vertical, 2_half vertical), uniformity of crop (1:little difference, 2-mean difference,

3-great difference), of genotypes in July. The codes of the genotype are presented in Table 1. Y axes,
based on the maximum and minimum observations divided into three groups.
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Table 3. Mean comparison of experimental location for quantitative and qualitative characteristics
of sugar beet- 2011°

9o
_ Location
(S < lake s Ao
Karaj Maindoab Shiraz Mashhad
T g e g ST o
Non infection Moderate Sever Moderate  Infection intensity
Vorr X ady ) sl
89.1° 96.4° 45.0° 86.2° >
Root number x 1000 (per ha.)
78.4° 54.1° 14.7" 75.7° _ . o2 Ses
Root yield (t.ha™)
12.4° 18.2° 17.7! 11.0° Pas s
Sugar content (%)
4.3 1.2 5 7.5° 2
Na (m mol per 100 g sugar beet pulp)
o)
4.4° 3.5" 4.3 4,28 ==
K (m mol per 100 g sugar beet pulp)
1.9° 2.2" 1.0° 1.0° rde 0337
N (m mol per 100 g sugar beet pulp)
10.5° 9.8% 2.7° 8.3" 2 S

Sugar yield (t.ha™)
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a: Means comparison was carried out for each characteristic after combined analysis, in locations where it was
possible based on Hartle's Fn. test (P-0.05) and effects of location x genotype for that characteristic was not
statistically significant (P>0.05). Means in column followed by the same letter are not significantly different by

Duncan’s multiple range test (P>0.05).

fB: Based on Hartle's Fpy test (P-0.05), if combined analysis was impossible in connection with some characters in
some locations, the relevant data are shown without the letter/s.
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Table 4. Mean comparison of root yield (t.ha-1) and sugar percent of 10 genotypes at four locations -

2011¢
RVCIEWERYY 4% 5 8 Shos
Sugar content (%) Root yield (t.ha-1) B owgi
3 STguibe Agho 5 i ST9ibe dgde €5  Genotype
Shiraz Maindoab Mashhad Karaj Shiraz Maindoab Mashhad Karaj
15.8° 18.5° 9.3° 11.9° 8.4° 71.0° 64.3° 70.8% 1
16.7° 18.0° 11.4° 13.3% 13.6™ 46.6° 72.3% 77.6% 13
17.5%¢ 18.4% 11.8% 13.2° 9.4° 4964 §7.2%® 73.6% 14
18.0%¢ 18.4° 11.7° 13.8° 23.4° 54.9%  77.6% 92.4° 15
18.0%¢ 18.0° 11.2¢ 13.6° 22.1%® 66.3% 73.2% 80.7% 16
17.7%¢ 18.0° 10.3® 13.5% 15.2%¢  34.8% 78.4% 78.5% 17
19.1% 18.3% 11.8% 13.7% 12.4° 57.3%¢ 73.6% 77.8%° 18
17.0% 17.9° 10.2% 13.6° 13.4% 33.8¢ 93.5° 67.7° 19
19.5° 18.2¢ 10.9° 14.2% 17.3%¢  67.7% 79.1%® 83.9% 24
174"  18.2° 11.1° 13.0° 121°  593® 780" 809 25
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a: Mean comparison based on individual variance analysis for each location was done because interaction of locationx
genotype was significant (P< 0.05). Means in column followed by the same letter are not significantly different by

Duncan’s multiple range test (P > 0.05).
B: The codes of the genotype are presented in Table 1.
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Table 5. Mean comparison of sugar yield (t.ha-1) for 10 sugar beet genotypes at four locations- 2011

3 STguibke dgho 5 93P
Shiraz Maindoab Mashhad Karaj Genotype

1.4¢ 13.1% 6.0° 8.5° 1

2.3 8.4b° 8.2%® 10.3%° 13
1.6 9.1%¢ 7.9% 9.8%° 14
4.4 10.1%° 9.1% 12.7% 15
4.0% 11.9% 8.1% 11.0%° 16
2.7%c 6.2° 8.1%® 10.6%* 17
2.4 10.5%® 8.6% 10.7%¢ 18
2.3™ 6.0° 9.4 9.2b° 19
3.4%¢ 12.2% 8.7% 11.9% 24
2,10 10.8* 8.8 10.6™* 25
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a: Mean comparison based on individual variance analysis for each location was done because interaction of location x
genotype was significant (P< 0.05). Means in column followed by the same letter are not significantly different by

Duncan’s multiple range test (P> 0.05).
B: The codes of the genotype are presented in Table 1.
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Table 6. Mean comparison of number and important root impurities for 10 sugar beet genotypes at
four locations- 2011
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(m mol per 100 g sugar beet pulp)
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2.12° 1.32% 3.46°% 4.6° 1.28 7.8° 67.2¢ 1
2.36° 1.51° 3.54° 4.23%c 1.2° 5.7% 75.0% 13
2.20% 1.23% 3.52° 4.19%¢ 1.28 6.4° 76.4% 14
2.14%® 1.60° 3.52° 4.53® 1.1° 4.6% 95.4° 15
2.25°% 1.50% 3.47° 4.32% 1.28 5.4 81.2" 16
2.02° 1.413 3.44° 4.33% 1.28 5.2¢ 79.7% 17
2.34° 1.33%® 3.61° 4.42% 1.2° 4.4¢ 79.6% 18
2.19% 1.27% 3.50°% 4.77° 1.28 5.50¢d 72.0% 19
2.04° 0.98° 3.47° 3.99" 1.28 5.7% 88.7% 24
2.10° 0.93° 3.50°% 3.73° 1.13 5.50¢d 79.2°d 25
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o: Means comparison for each characteristic was carried out after combined analysis, in locations where it is possible
based on Hartle's F. test (P-0.05) and also effects of locationxgenotype for that characteristic was not statistically
significant (P>0.05). If combined analysis was not impossible, means comparison is done separately for each location.
Means in column followed by the same letter are not significantly different by Duncan’s multiple range test (P>0.05).

B: The codes of the genotype are presented in Table 1.
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Table 6. Correlation coefficients of rhizomania disease severity index with qualitative characteristics
of sugar beet at different levels of rhizomania Infection
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Fig. 3. Liner regression relationship of sugar yields with root square of rhizomania
disease severity index using international standardized 1-9 scale of resistance scores
(luterbacher et al., 2005).
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Fig. 4. Relationship between sugar yield and rhizomania disease severity index in locations with
different severity of infection. Disease severity index estimated by international standardized 1-9

scale of resistance scores (Luterbacher et al., 2005). The codes of the genotype are presented in
Table 1. Midlines of Y axes are adjusted for the average of range of observed for each trait.
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