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Ziba and Yalda, the first fourth-generation monogerm sugar beet hybrids with
dual resistance to rhizomania and cyst nematode
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Fig. 1. Breeding process of Ziba and Yalda fourth-generation monogerm sugar beet

hybrids with dual resistance to rhizomania and cyst nematode
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Table 1. Characteristics of fourth-generation monogerm sugar beet hybrids and check

cultivars
-};5 GJ.D.L»: s éj?r_:l
w Pedigree e Pedigree
Genotype Genotype

op 2 3 P 2 3
SBSI 166 (Ziba) 940033/940102 S1-920760 SBSI 172 940033/940184  S1-920760
SBSI 167 940023/940106 S1-920760 SBSI 173 940132/140184  S1-920760
SBSI 168 940033/940132 S1-920760 Shokoufa Tolerant check
SBSI 169 940047/940170 S1-920760 Nika Resistant check
SBSI 170 (Yalda) 940107/940170 S1-920760 Fernando Resistant check
SBSI 171 940102/940171  S1-920760 BTS213  Resistant check
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Table 2. Sugar yield of fourth-generation monogerm sugar beet hybrids in preliminary yield evaluation experiment

LY KLy o s G s ) Sos Shas rIEY) Ny o s G s ) Sos Shes
Row Code Pedigree Sugar yield (tha™) Row Code Pedigree Sugar yield (tha™)
1 BTS213 Resistant check 15.17 24 35541 940023/940107//920760 "S;" 12.61
2 35555 (Yalda) 940107/940170//920760 "S," 14.40 25 35565 940023/940184//920760 "S," 12.53
3 35535 (Ziba)  940033/940102//920760 "S;" 14.39 26 35548 940047/940132//920760 "S," 12.51
4 Cactus Resistant check 14.24 27 35562 940106/940171//920760 "S," 12.48
5 Fernando Resistant check 14.21 28 35571 940107/940184//920760 "S," 12.31
6 Succara Resistant check 14.15 29 35566 940028/940184//920760 "S," 12.25
7 35572 940132/940184//920760 "S," 14.09 30 35533 940023/940102//920760 "S," 12.23
8 35547 940033/940132//920760 "S," 13.75 31 35540 940047/940106//920760 "S," 12.15
9 35552 940047/940170//920760 "S," 13.74 32 35534 940028/940102//920760 "S," 12.14
10 35567 940033/940184//920760 "S," 13.74 33 35553 940102/940170//920760 "S," 12.12
11 35561 940102/940171//920760 "S," 13.65 34 35559 940033/940171//920760 "S," 12.09
12 35537 940023/940106//920760 "S," 13.62 35 35543 940033/940107//920760 "S," 12.03
13 35558 940028/940171//920760 "S," 13.53 36 35545 940023/940132//920760 "S," 12.03
14 35542 940028/940107//920760 "S," 13.52 37 35538 940028/940106//920760 "S," 11.98
15 35568 940047/940184//920760 "S," 13.44 38 35569 940102/940184//920760 "S," 11.94
16 35551 940033/940170//920760 "S," 13.38 39  Shokoufa Tolerant check 11.90
17 35564 940132/940171//920760 "S," 13.24 40 35556 940132/940170//920760 "S," 11.74
18 35549 940023/940170//920760 "S," 13.23 41 35544 940047/940107//920760 "S," 11.61
19 35554 940106/940170//920760 "S," 13.21 42 35557 940023/940171//920760 "S," 11.47
20 35570 940106/940184//920760 "S," 13.14 43 35536 940047/940102//920760 "S;" 11.23
21 35563 940107/940171//920760 "S," 13.05 44 35539 940033/940106//920760 "S," 11.06
22 35550 940028/940170//920760 "S," 13.03 45 35546 940028/940132//920760 "S," 10.46
23 35560 940047/940171//920760 "S," 12.98 - - - -
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Table 3. Combined analysis of variance for white sugar yield of fourth-generation

monogerm sugar beet hybrids.

¥ gl @hiT ey Slaye ez Do o e
Source of variation df Sum of squares Mean of squares
Environment b 13 5283.20 406.39**
Error 1 Vol 42 288.70 6.87
Genotype sy 11 286.28 26.02%*
Genotype x Environment — Lowxcss; 143 863.96 6.04%%*
Error 2 Y gl 462 1393.33 3.01
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Table 4. White sugar yield (tha™') of fourth-generation monogerm sugar beet hybrids at seven agricultural research stations during the

2021 and 2022 cropping seasons

s NVED S PRI oliile S° Oldas 55,8l JS oKk
N Karaj Mashhad Shiraz Miandoab Kermanshah Hamadan Shahroud Total mean
Genotype S 5
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 Value Group
SBSI 166 (Ziba) 12.80 15.59 7.13  7.03 11.20 8.00 10.59 12.28 13.53  12.13 8.97 13.88 633  6.02 1039 a
SBSI 167 11.48 14.94 9.83 9.53 10.70  6.86 887 876 1325 12.18 7.05 9.33 517 593 9.56 ab
SBSI 168 1043 14.85 7.13 479 10.26 7.55 10.10 12.52 12.12 11.63 6.53 11.60 540  5.66 933 ab
SBSI 169 1024 1546 552 7.80 9.53 7.27 927 1232 12.12 13.21 6.15 11.75 6.18  4.79 9.40 ab
SBSI 170 (Yalda) 11.58 14.77 9.14 9.40 10.81 7.78 941 955 13.16 14.38 7.84 10.37 576  5.37 995 a
SBSI 171 11.88 1543 883 7.59 9.25 8.11 12.70 10.07 1336 14.98 6.63 12.27 501 576 10.13 a
SBSI 172 11.76  14.78 9.40 751 9.08 7.18 894 991 12.09 13.74 7.08 12.19 452  7.08 9.66 a
SBSI 173 9.80 14.72 8.07 7.81 9.28 17.73 854 954 1298 12.97 6.66 11.87 505 5.50 932 ab
BTS 213 11.83 10.26 795  7.39 1021 4.73 11.84 10.74 13.17 12.92 3.87 870 6.85 4.94 8.96 ab
Fernando 9.82 16.29 10.73  8.42 1095 8.99 894 10.44 1497 14.69 4.08 1191 7.11 497 10.17 a
Nika 10.19  17.09 785 717 1022 845 10.38  8.73 12.50 13.56 376 8.78 620 633 937 ab
Shokoufa 8.25 1495 537 525 10.17  8.37 737 898 11.16 10.58 3.82 6.20 418  4.66 781 b

LI s S Jlez| Tl 53 la e sl Sl glatals diom O ga3T bl S i g o sl (sla o Kobee
Means followed by the same letter are not significantly different at the 1% probability level according to Duncan's multiple range test.
y g y p y g
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Table 5. Reaction of fourth-generation monogerm sugar beet hybrids to rhizomania

and cyst nematode diseases

g B o M g LS
o) Mashhad Shiraz Cyst nematode
Genotype BN, (Ao 3) Judd s jesls
20212022 20212022 Number Female index (%)
SBSI 166 (Ziba) 3 (R) 3(R) 3(R) 3(R) 40 50.97
SBSI 167 2 (R) 3(R) 3(R) 3(R) 18 23.43
SBSI 168 3(R) 3(R) 3(R) 3(R) 39 49.19
SBSI 169 4(MR) 3(R) 3(R) 3(R) 33 42.23
SBSI 170 (Yalda) 3 (R) 3(R) 3(R) 3(R) 27 33.81
SBSI 171 3(R) 3(R) 3(R) 3(R) 19 24.16
SBSI 172 3(R) 3(R) 4 (MR) 3(R) 14 17.72
SBSI 173 4(MR) 3(R) 4 (MR) 3(R) 20 25.55
BTS 213 2 (R) 2 (R) 3(R) 3(R) 15 19.37
Fernando 4(MR) 3(R) 3(R) 3(R) 16 20.17
Nika 3(R) 3(R) 2 (R) 3(R) 29 36.52
Shokoufa 4(MR) 3(R) 3(R) 3(R) 32 41.25
Susceptible check - - - - 78 100

R: Resistant, MR: Moderately Resistant.
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Table 6. Results of research-extension trials for Ziba and Yalda cultivars across different studied regions

5 O 3 ) s 5 Lo i S s Shas ol clons S 55 55) dals (slagd) L S5 Slae (4o 53) dals (slagd ) & oo o S5 Shae Sslis O o
o> Ziba and Yalda white sugar yield (tha™) SR White sugar yield of check cultivars White sugar yield difference compared to the check cultivars (%)
Location Ziba Yalda Check cultivars (tha'") Ziba Yalda
Asia 9.42 24.67 2431
Brigita 11.71 6.32 5.87
Kcajrfij 12.50 12.44 Dena 9.42 24.60 24.24
Nika 10.92 12.60 12.18
Shokoufa 10.23 18.19 17.80
Asia 9.49 9.63 6.97
s Brigita 9.37 10.78 8.16
Kermanchah 10.58 10.21 Dena 8.62 17.93 15.52
Nika 9.41 10.34 7.70
Shokoufa 8.57 18.41 16.01
Asia 9.45 17.83 16.52
= Brigita 10.54 8.35 6.89
Avéra{ge 11.50 11.32 Dena 9.02 21.57 20.32
Nika 10.17 11.57 10.16
Shokoufa 9.40 18.26 16.96

Sl GalejT s wlal 5 3153550 gl S palae -V s

Table 7. Required fertilizer amounts based on soil analysis results

0537 o5 S Je s Sl g = ey O 5
(S o FAS 530 5 he) GG 5305 58) (S p S8 5305 ) OESa 55 p kS (S p S8 5505 ) OeSa 55 0 S 5kS)
Nitrogen (ppm) Urea (kgha'!) Phosphorus (ppm) Triple superphosphate (kgha'!) Potassium (ppm) Potassium sulfate (kgha™')
<5 300-400 <5 200 <100 300
5-10 250-300 5-10 150-200 100-150 200-300
10-15 150-250 10-15 100-150 150-200 150-200
15-20 100-150 15< 0 200-250 150
20< 0 - - 250< 0
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ABSTRACT

Sadeghzadeh Hemayati, S. Taleghani, D. Soltani, J. Darabi, S. Hassani, M. Fasahat, P. Rezaei, J. Sharifi, M.
Azizi, H. Hamzeh, H. Nadali, F. and Sarmirad, A. 2024. Ziba and Yalda, the first sugar beet monogerm hybrids of
the fourth generation with dual resistance to rhizomania and cyst nematode. Research Achievements for Field and
Horticulture Crops Journal 13 (2): 159-175. (in Persian).

In the development of new improved cultivars, resistance to rhizomania disease was
confirmed in both paternal and maternal parents. To achieve this, 40 single crosses were used
as maternal parents and crossed with a commercial pollinator parent resistant to both
rhizomania and beet cyst nematode diseases. Following preliminary evaluations, eight hybrids
were selected for further study. These selected hybrids were compared for yield in a value for
cultivation and use test conducted in 2021 and 2022, using a randomized complete block
design across seven locations infected with one or both disease agents. Simultaneously, all
hybrids were evaluated for resistance to cyst nematode under controlled greenhouse
conditions. Based on these evaluations, two hybrids, SBSI 166 and SBSI 170, were selected
and entered an on-farm study as Ziba and Yalda, respectively. The on-farm study revealed
that the Ziba and Yalda cultivars achieved average white sugar yields of 11.50 and 11.32 tha’
!, respectively. This represented a yield advantage of 6.89%, 10.16%, 16.52%, 16.96%, and
20.32% compared to the control cultivars Brigita, Nika, Asia, Shokoufa, and Dena, which had
average white sugar yields of 10.54, 10.17, 9.45, 9.40, and 9.02 tha™!, respectively. Regarding
resistance to cyst nematode, the Yalda cultivar exhibited resistance comparable to foreign
control cultivars, while the Ziba cultivar showed resistance similar to domestic control
cultivars. These diploid monogerm hybrids, resistant to both rhizomania and cyst nematode,
are suitable for spring cultivation across various regions of the country.

Key words: Sugar beet, Infection, Disease, Resistant cultivar, Sugar yield.
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