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Development of Sugar Beet Hybrids Carrying Rhizomania Resistance Gene
and Comparison of their Performance and Quality
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Table 1. Combined analysis of variance for quantitative and qualitative traits of sugar beet hybrids in two locations of Khorasan and Fars

and two years (2008 and 2009)

65T 4 ys adyy s Shae L i s Shas L3 Aoy Jlasanl Glekily

S.0O.V. Sk e df. RY WSY SC PUR

Year (Y) Ju 1 945.86 "™ 68.06™ 781.45™  2439.56™
Location (L) O 1 59147.31™ 622.20"™ 115.78  5955.69™
Y x L 08 x Jlu 1 17319.09” 561.81" 1.80" 357.47"
Replication (Y x L) (O x W) LIS 8 183.23" 6.02" 501" 33.65
Genotype (G) 5 48 43931 9.85™ 3.16" 63.38"
LxG oy x O 48 145.63™ 4.57™ 1.70™ 46.73"
Y x G o35 x b 48 105.39™ 1.66™ 1.49" 23.03”
Y xLxG 5% O x Jl 48 123917 3.10” 0.58"™ 18.14™
Error s 384 23.81 0.56 343.62 5.41

HH g

.-Lﬂ):g’_gij.l.p)badb\é&)))\}@aﬁ‘)\zwﬁ.&%jg. 9
nS,* and **: Not si niﬁcallt, significant at 5% and 1% [)robabili le\/els, reSpeCti\/ely.
g g

RY: Root Yield; WSY: White Sugar Yield; SC: Sugar Content; PUR: Purity.
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Table 2. Mean comparison of quantitative and qualitative traits of sugar beet hybrids in

two locations of Khorasan and Fars and two years (2008 and 2009)

Coseled s ahoy s See wiw S See oy Jlasaul olkily (ST Latls

Genotype No.  Hybrids RY (tha!)  WSY (tha!)  SC (%) PUR (%) DS (1-9)
1 (428 * SB36) * 26388 35.93b-h 5.51b-j 17.93abc 86.65abc 2.83abc
2 (436 * SB36)* 26388 43.59bc 6.34abc 17.37b-g 84.62a-1 2.58a
3 (419 * SB36)* 26388 42.75bcd 6.34abc 17.63a-f 85.31a-h 3.21a-e
4 (231 * SB36)* 26388 41.49b-¢ 5.61a-1 16.81b-k 82.61c-k 3.29a-¢
5 (261 * SB36)* 26388 39.89b-¢ 5.73a-h 17.44b-h 84.75a-1 3.50b-f
6 (7112 * SB36)* 26388 41.04b-¢ 5.95a-g 17.35b- 84.37a-1 2.88abc
7 (SB 17 * SB36)* 26388 38.12b-g 5.57a-j 17.40b-h 84.99a-1 2.88abc
8 (428 * SB36) * 27645 24.95 3.73nop 17.67b-e 84.86a-1 2.71a
9 (436 * SB36)* 27645 32.92d-j 4.67g-0 17.33b-1 84.69a-1 2.67a
10 (419 * SB36)* 27645 41.03b-¢ 6.13a-d 17.66a-¢ 85.80a-f 2.92abed
11 (231 * SB36)* 27645 44.62ab 5.76a-h 16.60d-k 80.57i-1 2.92abed
12 (261 * SB36)* 27645 25.09i-j 3.09p 16.31fk 80.66g-k 4.08efgh
13 (7112 * SB36)* 27645 26.93hij 3.470p 16.86b-k 80.95f-k 3.17a-¢
14 (SB 17 * SB36)* 27645 35.05b-j 5.11c-m 17.38b-h 85.27a-h 3.17a-¢
15 (438 * SB36) * 27979 28.16g-j 3.92nop 16.90b-k 84.05a-1 3.71c-g
16 (436 * SB36)* 27979 33.16d-j 4.40j-0 16.76¢-k 81.96¢-k 2.75ab
17 (7112 * SB36)* 27979 36.63b-h 5.12¢c-m 16.94b-k 83.75a-k 3.46b-f
18 (428 * SB36) * 27978 36.82b-h 5.53b-j 17.93abc 85.86a-¢ 3.50b-f
19 (436 * SB36)* 27978 34.45b- 4.90e-n 17.47b-h 83.90a-k 3.58b-g
20 (419 * SB36)* 27978 33.76¢-j 4.68g-0 16.96b-k 83.76a-k 3.25a-¢
21 (231 * SB36)* 27978 36.07b-h 4.79f-n 16.76¢-k 81.65d-k 2.88abc
22 (261 * SB36)* 27978 35.86b-h 5.10c-m 17.27b-1 84.54c-1 3.50b-f
23 (7112 * SB36)* 27978 38.31b-g 5.59a-1 17.59a-g 85.48a-g 4.25f
24 (SB 17 * SB36)* 27978 32.15¢-j 4.65g-0 17.58a-g 85.23a-g 4.46g-1
25 (428 * SB36) * 27055 37.97b-g 5.05d-m 16.38¢-k 83.02b-k 3.21a-e
26 (436 * SB36)* 27055 33.77¢-j 4.58j-h 16.72¢-k 83.71a-k 3.38bcde
27 (419 * SB36)* 27055 35.04b-j 4.78f-n 16.79¢-k 84.22a-1 3.58b-f
28 (231 * SB36)* 27055 37.24b-h 5.00en 16.70c-k 82.55b-k 3.96defg
29 (261 * SB36)* 27055 35.87b-h 4.34j-0 15.71k 79.15kl 3.50b-f
30 (7112 * SB36)* 27055 32.02¢- 4.021-p 16.21h-k 81.48e-k 3.25a-¢
31 (SB 17 * SB36)* 27055 32.51d-j 4.38j-0 16.59d-k 83.99a-j 4.58h-1
32 (428 * SB36) * 27056 34.10c-j 4.90e-n 17.38b-h 84.40a-1 3.42bcde
33 (436 * SB36)* 27056 38.66b-f 5.34d-k 17.20b-1 83.75a-k 3.46b-f
34 (419 * SB36)* 27056 36.60b-h 5.23¢-1 17.14b-j 85.13a-h 3.21a-e
35 (231 * SB36)* 27056 36.03b-h 4.90e-n 17.07b-j 82.09¢-k 3.92defg
36 (261 * SB36)* 27056 39.17b-e 5.0le-n 16.38¢-k 80.59h-1 3.96defg
37 (7112 * SB36)* 27056 35.12b-j 4.81f-n 17.07b-j 82.96b-k 3.63b-g
38 (SB 17 * SB36)* 27056 34.20c-j 4.96e-n 17.39b-h 85.69a-f 4.46g-1
39 276-3 .27 * 26388 38.29b-g 5.99a-f 18.12abc 88.03a 5.13kl
40 276-3 27 * BULK RR 34.45b-j 5.35d-k 18.00abc 87.10abc 4.33f;
41 (SB 17 * SB36)* DORO.. ~ 35.30b-l 5.17¢-m 17.38b-g 85.95a-¢ 4.71ijkl
42 SB36 * 26388-P.2 38.09b-g 531e-k 17.23b-1 84.15a-j 3.58b-g
43 SB36 * W1005 33.77c-j 4.15k-p 15.88jk 80.72g-1 4.29f
44 SB36 * 231- No6-79 37.89b-g 4.67g-0 16.03ijk 80.33i-1 4.83ijkl
45 MU RH 28.461j 4.28j-p 17.64a-¢ 86.38a-d 5.13kl
46 ZARGHAN 34.11c-j 5.18¢c-m 17.84a-d 86.08a-¢ 5.00jk
47 20951 41.99b-¢ 6.72ab 18.84a 85.87a-¢ 2.75ab
48 20448 55.84a 6.80a 16.30g-k 77.101 2.58a
49 IC 14.18k 1.78q 15.83j-k 79.37jkl 6.041

Means with similar letters in each column are not significantly different.

i a6l e Bl O g 2 53 88 ke 3y b la o SLe

RY: Root Yield; WSY: White Sugar Yield; SC: Sugar Content; PUR: Purity; DS: Disease Severity.
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CASE 0 5 10 15 20 25
Label Num  ----—---- fom e e -(—+ ————————— Fmmmmm e +
(41% * SB36)* 27055 27—

(7112 = SB36)* 27056 -

(436 * SB36)* 27978 19—

(428 * SB3E) * 27056 32—

(419 * SB36)* 27978 20 —

(436 * SB36)* 27055 26 —

(261 * SB36)* 27055 29 -

(436 * SB36)* 27645 9

{436 * SB36)* 27979 16—

(231 * SB2&)* 27978 21 -

(436 * SBI6)* 27056 33 o

SB35 * 26388-B.2 42 o

(428 * SB3E) * 27978 18—

(7112 * $B36)* 27979 17

(261 * SB36)* 27378 22—

(SB 17 * SB36)* 27645 14

(419 * SB36)* 27056 34— 4 ph
{428 * SB36) * 27055 25—

(428 * SB36) * 26388 1 -

(SB 17 * SB36)* 26388 7 -

{231 * $B3§)* 26388 4

(261 * SB3S)* 26388 5 -

{SB 17 * SB36)* 27978 24—

{SB 17 * §B36)* 27055 31—

SE36 * W1005 43

MU RH 45

(231 * SB36)* 27055 28—

{231 * SB36)* 27056 35—

(261 * SB36)* 27056 36 —

(7112 * $B36)* 27978 23 -

(B 17 * SB36}* DORD..1 41 -

ZARGHAN 16  —

{(SB 17 * SB36)* 27056 8 —

276- 3 .27 * BULK RR 40 -

SE36 * 231- Na6-79 44—

276~ 3 .27 * 26388 g

(436 * SB1§)* 26388 2 =

F-20591 47

(7112 * SB3§)* 26388 6 4d g
(419 * SB36)* 27645 10— y
(419 * SB3E)* 26388 3 -

(231 * SB3E)* 27645 j1 o

F-20448 8 —

(428 * SB3E) * 27645 g8 —

{7112 * $B36)* 27645 13 - )
(428 * SB36) * 27979 15 ; SVEN
{7112 * S$B36)* 27055 30 o

{261 * SB36)* 27645 12

Ic 49

ST atls 5 Jgame S Slio o5 Slas bl 5o ite dir (gl b5 4 o ) KB
aiate 93 5 Jlo 93 530501 pon Lol 5 )38 i (Sladk s

Fig. 1. Claster analysis based on yield, qualitative traits and infection severity of sugar
beet hybrids in infected condition in two years and two locations
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Table 3. Mean white sugar yield (tha'l) of sugar beet hybrids in two locations and two

years
(2008 and 2009)

b ol S K Pollinators  sglsles & ke
Single crosses 26388 27645 28979 28978 25055 25056 Mean
428 * SB36 5.51b-j 3.73nop 3.88nop 5.53bj 5.05d-m  4.90e-n 4.76
436 * SB36 6.34abc 4.67g-0 4.37j-0 4.90e-n 4.58j-h 5.34d-k 5.02
419 * SB36 6.34abc 6.13a-d - 4.68g-0 4.78f-n 5.23c¢-1 5.44
231 * SB36 5.61a-1 5.76a-h - 4.79f-n 5.00en 4.90e-n 5.20
261 * SB36 5.73a-h 3.09p - 5.10c-m 4.34j-0 5.0le-n 4.66
7112 * SB36 5.95a-g 3.470p 5.15¢c-m 5.59a-1 4.021-p 4.81fn 4.84
SB17 * SB36  5.57a- 5.1lc-m - 4.65g-0 4.38j-0 4.96e-n 4.96

Mean 5.86 4.56 447 5.05 4.61 5.01
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