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ABSTRACT

In this research, the reaction of 138 sugar beet half-sib families and their 11 parental populations to powdery mildew
(Erysiphe betae Weltzien Vanha) was studied in a randomized complete block design with three replications at
Motahari Research Station, Karaj, Iran in 2013. A linear scale of 0-9 was used for disease rating. On the basis of
disease scoring conducted in 10M September, 22 genotypes with a score lower than 2.5 were found to be disease
resistant. The families HSF-850, HSF-853, and HSF-848 with the disease score of 1, 1.2, and 1.3, respectively, were
the most resistant families. Regression analysis showed that white sugar yield and sugar content were decreased by
increasing the disease. Cluster analysis classified the initial populations as well as their half-sib families into 7
groups. Among these, most of the tolerant/resistant genotypes were clustered in the group 5 which could be used for
resistance transfer. The cluster 2 included the genotypes HSF-584, HSF-582, HSF-557, HSF-551, HSF-866, HSF-
844, HSF-670, HSF-556, HSF-628, HSF-610, HSF-564, HSF-685, HSF-619, HSF-664, and HSF-558 which were
considered as families with optimum root yield, white sugar yield, white sugar content and sugar content. Therefore,
these families could be used as pollinator parents to develop hybrid varieties or they can be exploited in the next
cycle of family selection to develop new half-sib or full-sib families.
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Table 1. Original breeding (parental) populations and half-sib families derived from them

number Genotype number Genotype number Genotype number Genotype
1 HSF-661 36 HSF-802 71 HSF623 106 HSF-673
2 HSF-754 37 HSF-678 72 HSF-790 107 HSF-584
B8652
3 HSF-626 38 (Prirary population) 73 HSF-766 108 HSF-752
4 HSF-772 39 HSF-861 74 HSF-783 109 HSF-868
5 HSF-747 40 HSF-674 75 HSF-774 110 HSF-760
6 HSF-568 a1 HSF-773 76 HSF-781 111 HSF-794
S1-89134
7 HSF-656 42 HSF-685 77 . . 112 HSF-564
(Primary population)
8 HSF-875 43 HSF-585 78 HSF-846 113 HSF-842
9 HSF-866 44 HSF-811 79 HSF-832 114 HSF-812
10 HSF-848 45 HSF-579 80 HSF-569 115 HSF-582
1 HSF-670 46 HSF-872 81 HSF-797 116 HSF-785
F-8724
12 HSF-867 a7 HSF-841 82 (Primary popglation) 117 HSF-671
13 HSF-854 48 HSF-563 83 HSF-782 118 HSF-805
14 HSF-749 49 _ S1- 88081 84 HSF-757 119 HSF-604
(Primary population)
15 HSF-859 50 HSF-860 85 HSF-838 120 HSF-835
16 HSF-833 51 HSF-744 86 HSF-813 121 HSF-850
17 HSF-608 52 HSF-779 87 HSF-600 122 HSF-655
18 HSF-741 53 HSF-852 88 HSF-801 123 HSF-555
19 HSF-574 54 HSF-776 89 HSF-803 124 HSF-873
20 HSF-857 55 HSF-762 90 HSF-624 125 HSF-619
21 HSF-648 56 HSF-610 01 HSF-865 126 82
(Primary population)
$1-88045
22 HSF-639 57 (Prirary populatior) 92 HSF-780 127 HSF-834
23 HSF-627 58 HSF-686 93 HSF-800 128 HSF-849
24 HSF-616 59 HSF-864 94 HSF-664 129 _ 51-89016
(Primary population)
25 _Bse2r 60 HSF-858 95 HSF-788 130 HSF-853
(Primary population)
2 HSF-634 61 HSF-809 9 HSF-837 131 HSF-792
27 HSF-847 62 HSF-784 97 HSF-544 132 HSF-855
28 HSF-836 63 HSF-613 98 HSF-806 133 HSF-777
29 HSF-845 64 HSF-851 99 HSF-771 134 _ B8oE2
(Primary population)
30 HSF-874 65 HSF-593 100 _ S1-88089 135 HSF-665
(Primary population)
31 HSF-558 66 HSF-814 101 HSF-871 136 HSF-628
32 HSF-870 67 HSF-856 102 HSF-556 137 HSF-659
33 HSF-551 68 _ S1-88221 103 HSF-557 138 HSF-862
(Primary population)
F-20777
3 HSF-778 69 HSF-844 104 HSF-798 139 (Resistant
check)
35 HSF-815 70 HSF-751 105 HSF-680 140 EKBATAN

(Sensitive check)
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Table 2. Analysis of variance for the studied traits in sugar beet experimental genotypes

Mean Squers

S.0.V df Root White sugar yeild Percent Sugar Infection
yeild (ton/he) extractable sugar contant severity
Repeat 2 308.17 28.7 108.87 12.41 1.2
Treat 138 139409™ 11.4™ 1354™ 5.25™ 6.05™
Eror 276 69639 3.01 594 1.10 1.2
**: Significantly difference at 1% probability level. Aoy ) Jleisl e )0 lo e B s

AlKian sl 0g,S 10 Sogll o 5o jle (Jlasiwl b o oo o e S5 0 ,Slas i) o Shoe 5k ¥ oo

A8 0z (6 ,»le> A o eld
Table 3. Mean of root yield, white sugar yield, white sugar content, sugar content, and disease severity in sugar beet
half-sib families

Group Root yeild White sugar yeild Percent Sugar Infection Domain disease

(ton/he) (ton/he) Extractable sugar contant severity severity

1 53.8 6.2 117 14.8 14 1-1.7

2 57.1 6.1 10.7 14.14 24 2-2.7

3 64.2 6.3 9.9 13.53 33 3-37

4 72.1 6.8 9.4 13.06 43 4-47

5 80.2 7.1 8.8 12.73 5.3 5-5.7

6 57 48 8.3 12.41 6.6 6-6.7

7 46 35 7.36 11.65 7.8 7.3-8.3




- '\*3)‘\"""’ LS)""‘? Ao LSL"’J-.:*"@ ut":Slﬁ 61“’)}" L#L..})l :OI)L{“"“ 9 C)SL"“ v

Table 4. Mean comparison for traits of parental populations and their half-sib families with less than 2.5 disease severity

Number Genotybe Root yeild White sugar yeild Percent Sugar contant  Infection
P (ton/he) (ton/he) extractable sugar (Percent) severity
78 HSF-846 67 7 10.6 13.97 2
27 HSF-847 55.1 54 9.9 13.56 2.3
10 HSF-848 44.5 55 12.2 15.18 13
128 HSF-849 60.4 6.8 113 14.52 23
121 HSF-850 457 5.9 124 15.37 1
64 HSF-851 65.3 7.7 117 14.82 23
130 HSF-853 69.1 6.8 9.9 13.65 12
13 HSF-854 50.5 6.1 121 15.03 23
132 HSF-855 457 5.0 11 13.78 17
20 HSF-857 51 6.5 12.6 15.72 2
68 S1-88221 51.5 48 10 13.63 2
72 HSF-790 44 4.6 10.7 14.18 2.3
111 HSF-794 42.1 54 12.7 15.50 2
39 HSF-861 45.1 45 10.3 13.98 2
138 HSF-862 48.7 4.3 8.5 11.82 2
91 HSF-865 65.1 7.7 11.8 15.10 1.7
12 HSF-867 60.2 6.2 10.3 137 23
24 HSF-616 46 48 10.5 13.93 23
71 HSF-623 835 74 8.7 12.8 2
84 HSF-757 235 23 10.1 14.12 23
118 HSF-805 423 3.8 94 12.62 2
67 HSF-856 48.7 5.6 12 13 2
F-20777
139 (Resistant check) 63.6 712 12.34 15.20 1
LSD (1%) 42.6 3.6 3.9 2.85 3.05
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Figure 1. Percent frequency of half-sib families with less than 2.5 disease severity, selected from the parental
populations
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Figure 2. Relationship of disease severity with white sugar yield in seven groups of the genotypes studied
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Figure 3. Dendrogram derived from cluster analysis based on quantitative (root yield and sugar yield) and qualitative
traits (sugar content and white sugar content) and disease severity in 139 sugar beet genotypes. The dendrogram was

cut off at 2.7 distance on Eugledian scale; so, the genotypes were divided into 7 groups whose numbers are shown
inside the boxes. The name of the genotypes is given in Table 1.
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