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Hosna, monogerm sugar beet cultivar with dual resistance to rhizomania and cyst
nematode
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Table 1. Some characteristics of SB 27 breeding population

(o y3) A3 (5 simn LK, e ol 4 Zeglin
Sugar content (%) Leaf color Leaf status Disease resistance
16-18 Dark Green Erect Rhizomania, cyst nematode and powdery mildew
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Fig. 1. The breeding process of the Hosna new cultivar with dual resistance against

rhizomania and cyst nematode
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Table 2. Properties of experimental sugar beet new genotypes in two preliminary

evaluation experiments and check cultivars

Jsl ol T Glacs 55 0 2eds

e £ ShlaiT Gl 5o s
0

Ge?(if ;pe Genotypes pedigree of first experiment Genotype Genotypes pedigree of second experiment

? 3 ? 3

1 7112/SB36 S1-960004 1 7112/SB36 S1-960215

2 7112/SB36 S1-960007 2 7112/SB36 S1-960216

3 7112/SB36 S1-960008 3 7112/SB36 S1-960222

4 7112/SB36 S1-960011 4 7112/SB36 S1-960223

5 7112/SB36 S1-960012 5 7112/SB36 S1-960224

6 7112/SB36 S1-960014 6 7112/SB36 S1-960227

7 7112/SB36 S1-960015 7 7112/SB36 S1-960234

8 7112/SB36 S1-960026 8 7112/SB36 S1-960241

9 7112/SB36 S1-960045 9 7112/SB36 S1-960258

10 7112/SB36 S1-960046 10 7112/SB36 S1-960279

11 7112/SB36 S1-960047 11 7112/SB36 S1-960281

12 7112/SB36 S1-960056 12 7112/SB36 S1-960283

13 7112/SB36 S1-960061 13 7112/SB36 S1-960284

14 7112/SB36 S1-960072 14 7112/SB36 S1-960290

15 7112/SB36 S1-960089 15 7112/SB36 S1-960294

16 7112/SB36 S1-960090 16 7112/SB36 S1-960295

17 7112/SB36 S1-960190 17 7112/SB36 S1-960309

18 7112/SB36 S1-960192 18 7112/SB36 S1-960313

19 7112/SB36 S1-960195 19 7112/SB36 S1-960318

20 7112/SB36 S1-960196 20 7112/SB36 S1-960328

21 7112/SB36 S1-960206 21 7112/SB36 S1-960334

22 7112/SB36 S1-960212 22 7112/SB36 S1-960336
Succara Check Succara Check
BTS 213 Check BTS 213 Check
Shokoufa  Check Shokoufa  Check
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Table 3. Properties of the research stations in preliminary and VCU experiments

Lo i Jl O o) bps b Syl oWl oye aWlar Jsb
Environment code Year Location Altitude (m) Latitude Longitude
El 2020 . occr oe
B 2021 Karaj, Iran 1312 35°55'N 50°54'E
E3 2020

°30'N 59°37'E
B4 2001 Mashhad, Iran 1316 36°3 9°37
E5 2020
1 o r 4 o ‘E
6 2021 Miandoab, Iran 1296 36°58'N 6°05
E 202
/ 020 Shiraz, Iran 1484 29°32'N 52°36'E
E8 2021
E9 2020
181 4°47'N 48°30'E
E10 2021 Hamedan, Iran 818 34°47 8°3
Preliminary 2019 Kermanshah, Iran 1362 34°15'N 46°48'E
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Table 4. Properties of examined sugar beet new hybrides and check cultivars

555 o 555 s
Genotype : Pedigree - Genotype : Pedigree -
SBSI 124  7112/SB36  S1-960008 SBSI 133 (Hosna) 7112/SB36  S1-960258
SBSI 125 7112/SB36  S1-960212 SBSI 134 7112/SB36  S1-960281
SBSI 126  7112/SB36  S1-960014 SBSI 135 7112/SB36  S1-960284
SBSI 127  7112/SB36  S1-960015 SBSI 136 7112/SB36  S1-960294
SBSI 128 7112/SB36  S1-960195 Shokoufa Check
SBSI 129  7112/SB36  S1-960196 Arta Check
SBSI 130 7112/SB36  S1-960215 Azare Check
SBSI 132 7112/SB36  S1-960222 Rosire Check
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Table 5. Combined analysis of variance of white sugar yield of sugar beet genotypes

in two preliminary evaluation experiments

Sl o o Silee
¥ e 313 a3 Mean of squares
Source of variation df Jsl ot £33 halejT
First experiment Second experiment

Location o 3 1414.15%* 1816.44%*
Error 1 Y sl 20 10.21 4.68
Genotype s 5 24 14.85%%* 16.48%*
GenotypeX location o x5 55 72 2.84%%* 4.39%*
Error 2 Y sk 480 1.89 1.62

**. Significant at 1% probability level.
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Table 6. Means comparison of white sugar yield (tha™) of sugar beet genotypes in two

preliminary evaluation experiments

Jsl SslesT £33 ielasT
First experiment Second experiment

T3] Lie S5 Shes 53 555 dher S5 Sles 05 5
Genotype White sugar yield  Group Genotype White sugar yield Group
1 6.64 jk 1 8.35 cd
2 7.38 defghijk 2 8.47 c
3 7.83 cdefg 3 8.17 cdef
4 6.93 fehijk 4 7.12 g
5 7.47 defghij 5 7.84 cdefg
6 7.91 cde 6 7.60 cdefg
7 7.73 cdefgh 7 7.48 defg
8 7.06 efghijk 8 7.94 cdefg
9 7.17 efghijk 9 8.31 cd
10 7.62 cdefghi 10 7.80 cdefg
11 7.10 efghijk 11 8.14 cdef
12 7.71 cdefgh 12 7.48 defg
13 6.73 jk 13 8.23 cde
14 6.56 jk 14 7.90 cdefg
15 6.79 hijk 15 8.49 c
16 6.46 k 16 7.34 efg
17 6.89 ghijk 17 7.78 cdefg
18 7.31 defghijk 18 7.79 cdefg
19 8.14 bed 19 7.42 efg
20 8.41 be 20 7.32 fg
21 7.30 defghijk 21 8.07 cdef
22 7.85 cdef 22 7.62 cdefg
Succara 8.77 b Succara 9.64 b
BTS 213 9.83 a BTS 213  11.09 a
Shokoufa 6.45 k Shokoufa 7.33 fg

g Jl| cla.«a 2 G g D& Oﬁi\: laals Lo O 05T bl 58S 2ia oy = (s1ols ‘_;\A;niil:.a
Means with at least one common letter do not have a significant difference at the 5%
probability level based on Duncan's multiple range test.
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Table 7. Reaction of sugar beet genotypes in two preliminary evaluation experiments to

rhizomania and cyst nematode diseases

dsl oiebesT > olej!
First experiment Second experiment
Lleyss (e Bl Llegss (s L5l
S5 Rhizomania Cyst nematode oS5 Rhizomania Cyst nematode
Genotype dgie S Jods jesls Genotype dgie S Jdd s jesls
Mashhad  Shiraz Female index Mashhad  Shiraz Female index
1 3(R) 7(S) 15.20 1 3(R) 4 (MR) 5.00
2 3(R) 5 (MS) 19.10 2 3(R) 3(R) 19.40
3 2 (R) 4 (MR) 20.50 3 2 (R) 4 (MR) 16.30
4 3(R) 5 (MS) 11.20 4 4 (MR) 5 (MS) 21.40
5 3(R) 5 (MS) 15.30 5 3(R) 5 (MS) 16.70
6 1 (R) 4 (MR) 23.95 6 3(R) 5 (MS) 20.20
7 3(R) 4 (MR) 19.85 7 3(R) 4 (MR) 14.20
8 3(R) 5 (MS) 16.10 8 3(R) 5 (MS) 10.80
9 3(R) 4 (MR) 16.25 9 2 (R) 4 (MR) 6.70
10 3(R) 4 (MR) 14.45 10 4 (MR) 5 (MS) 10.60
11 3(R) 5 (MS) 14.30 11 3(R) 4 (MR) 20.90
12 3(R) 4 (MR) 24.10 12 4 (MR) 5 (MS) 6.90
13 3(R) 5 (MS) 13.30 13 2 (R) 3(R) 7.90
14 3(R) 5 (MS) 16.20 14 3(R) 6 (MS) 6.70
15 2 (R) 5 (MS) 14.10 15 2 (R) 4 (MR) 9.70
16 3(R) 5 (MS) 25.00 16 3(R) 6 (MS) 19.70
17 3(R) 4 (MR) 34.10 17 4 (MR) 6 (MS) 22.60
18 3(R) 5 (MS) 18.00 18 4 (MR) 5 (MS) 9.70
19 1 (R) 3(R) 18.90 19 3(R) 5 (MS) 19.40
20 1 (R) 4 (MR) 24.80 20 3(R) 5 (MS) 34.10
21 4 (MR) 4 (MR) 14.10 21 4 (MR) 5 (MS) 23.60
22 1 (R) 4 (MR) 23.10 22 4 (MR) 6 (MS) 18.20
Succara 3(R) 5 (MS) 11.20 Succara 3(R) 5 (MS) 16.80
BTS213 1 (R) 4 (MR) 30.00 BTS 213 1 (R) 4 (MR) 40.00
Shokoufa 4 (MR) 5 (MS) 29.10 Shokoufa 4 (MR) 5 (MS) 50.00
Pauletta - - 10.20 Pauletta - - 22.20
Rasoul - - 100 Rasoul - - 100

R: Resistant, MR: Moderately Resistant, MS: Moderately Sensitive, S: Sensitive.
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Table 8. Analysis of variance of white sugar yield in experimental sugar beet genotypes

based on the AMMI model
N b REIRESH Sla e S0k = ool Af(::mj;)i:e
Source of variation df Mean of squares ~ Relative variance .
variance

Environment Laos 9 340.90%* - -
Error 1 V las 30 4.96 - -
Genotype 55 15 10.07%** - -
Genotypex environment Lowxsy; 135 3.06%* - -
PCI \PHIN 23 5.73%* 31.90 31.90
PC2 Y g 21 4.36%* 22.20 54.00
PC3 ¥ il 19 3.54%* 16.20 70.30
PC4 F il je 17 2.83* 11.60 81.90
PC5 0 il je 15 2.09ms 7.60 89.50
PC6 ¥ 4 3o 13 1.52ms 4.80 94.30
PC7 V ail e 11 1.14m 3.00 97.30
PC8 Aadse 9 0.81m 1.80 99.10
PC9 LPHEN 7 0.55ms 0.90 100.00
Error 2 Y oks 450 1.56 - -

D3 gme g 5 Ao s o3 G Jleasl e )3 ls ae 5 5 4 DS g ek
** * and ns: Significant at 1% and 5% probability level, and non-significant, respectively.
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Fig. 2. Biplot of experimental sugar beet genotypes white sugar yield with weighted

average absolute scores (WAAS)
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Table 9. Values of white sugar yield (tha™) of experimental hybrids during two cropping seasons in five different agricultural research

stations of the country

s g sl Bl Older & oS
oS85 Karaj Mashhad Miandoab Shiraz Hamedan Total mean
Genotype 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 TS
Value Group
SBSI 124 1076 1424 1410 1484  7.59 1184 727 761 1044 10.64 1093 cdef
SBSI 125 1043 1442 1482 1464 1032 1159 785 675 1215 11.65 1146 be
SBSI 126 1146 1443 1342 1282  10.13 1253  7.84 804 1203 11.10 1138 be
SBSI 127 1089 1397 1343 1392 795 1225  7.84 747 1138 1150  11.06 bedef
SBSI 128 1127 1346 1479 12.81 894 1086 814 7.06 1082 11.64 1098 bedef
SBSI 129 1076 14.64 1408 1424 893 907 921 900 1190 1127 1131 bede
SBSI 130 1211 1480  13.82 1524 842 1162 849 800 1051 1009 1131 bede
SBSI 132 1089 13.16  13.67 1379 835 10.64 815 837 970 854 1053 fg
SBSI 133 (Hosna) 10.53 1476 1275 1524 9.2 1256 934 843 1130 11.19 1152 ab
SBSI 134 1129 1517 1401 1406  7.63 1020 833 832 942 927 1077 ef
SBSI 135 1132 1422 1170 1352 815 1051  9.05 826 1143 995 1081 def
SBSI 136 1140 13.84 1292 1350 808 9.04 796 735 1157 1236  10.80 ef
Shokoufa 1052 1320  13.00 1340 858 890  7.07 825 1023 871  10.19 g
Arta 10.18 1349 1092 1229 839 995  7.54 695 1122 1026  10.12 g
Azare 11.06 1298 1420 1483 878 897 776 959  11.46 1397 1136 bed
Rosire 1197 1490 1492 1657  11.06 1146 855 845 1207 1026  12.02 a

A Aoy Jlez| cla.« D3l g sl Qﬁj\: laals Lo 05T bl 58S 2ia Cog - (s1ols ‘_;LAQS;\:A
Means with at least one common letter do not have a significant difference at the 5% probability level based on Duncan's multiple range test.
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Table 10. Reaction of experimental sugar beet hybrids to rhizomania and cyst

nematode diseases

s Sl (S Lled
) Mashhad Shiraz Cyst nematode
Gemotype 5050 2021 2020 2021 Jkd s gl
Female index

SBSI 124 I1(R) 2(R) 3(R) 3 (R) 33.16
SBSI 125 2(R) 3(R) 3(R) 3 (R) 28.74
SBSI 126 3(R) 2(R) 3(R) 2 (R) 24.76
SBSI 127 2(R) 2(R) 3(R) 2 (R) 29.41
SBSI 128 3(R) 2(R) 4(MR) 3(R) 45.58
SBSI 129 I1(R) 2(R) 3(R) 3 (R) 33.36
SBSI 130 3(R) 2(R) 4 (MR) 3(R) 34.01
SBSI 132 I1(R) 2(R) 4 (MR) 3(R) 19.97
SBSI 133 (Hosna) 3 (R) 2(R) 4(MR) 2(R) 26.69
SBSI 134 2(R) 2(R) 3(R) 3(R) 28.93
SBSI 135 IR) 2(R) 3(R) 3(R) 19.04
SBSI 136 3(R) 2(R) 3(R) 3(R) 27.94
Shokoufa 3(R) 2(R) 4 (MR) 2(R) 50.4
Arta 2(R) 3(R) 3(R) 3 (R) 39.46
Azare I1R) 2(R) 4(MR) 3(R) -
Rosire I1R) 2(R) 3(R) 3(R) -
Fernando - - - - 22.67
Cactus - - - - 17.17

R: Resistant, MR: Moderately Resistant.
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Table 11. Results of research-extension studies of Hosna variety in different

studied regions

5 Ak S5 Slas Al a6l Pl L S5 Shee 55 i S5 Slas S5li5 O o
o (ESa 53 o) Lo Cherckj (eSa s o) dals (4 3) dalls 8] 4 o L
Location Hosna white . Check cultivar white White sugar yield difference
sugar yield (tha™) cultivar sugar yield (tha™) compared to the check cultivar (%)
Agatella 12.60 -6.88
Dena 6.29 46.63
K%’; i 11.79 Nika 8.76 25.67
Shokoufa 9.45 19.79
Sina 9.10 22.75
Agatella 10.94 -13.66
s Ds:na 7.92 17.69
Kermanshah 9.63 Nika 9.21 435
Shokoufa 8.64 10.25
Sina 7.64 20.68
Agatella 8.45 15.80
. Dena 9.55 4.81
M::l:;ad 10.30 Nika 11.61 -15.70
Shokoufa 8.98 10.50
Sina 9.27 7.64
Agatella 9.58 6.88
_ Dena 11.79 -14.64
N PRI .
Mi.ando”ab 10.28 Nika 9.87 4.07
Shokoufa 8.57 16.70
Sina 9.36 9.00
Agatella 10.39 1.05
= Dena 8.89 15.33
Avérz;ge 10.50 Nika 9.86 6.10
Shokoufa 8.91 15.14
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Table 12. Fertilizer amounts required based on soil testing

TP o3l b =l
(dfb‘-pf)l:fﬁpfé:o) (tha)zpf)l;) (Gf\s—rf_,l:f):rfksl:s) ()&A)}(f%)ﬁj@bﬁy (éfl:'-pf‘,l:f):(fdl:») ()&A);C;}l:f) v.:wh;(;wy
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

oy



PSP A JRT ol pf) b

s sbhe vz dslos el oo o0 SIS 4SS e 53 0y dal g L
dal g JLisa 5438 6l 65 s 0 ulsﬁ\:”;,x;ﬁ?ﬁ@,.mq\u:ﬁ
S 3l 5,5 5 L s 2B O 3557 5 oslial 4y (635 el
J1s s aldlacsl 5 e iy ks Koo A8 il 530 S5 ) S5 i ol
Slalnlw Slnl) 53 085 opl (B2 5555 5 CiS i gbaal pan ol om0y S
Db o A OTL guen 5 oslie slal ‘wj\p.>,am£(¢§,w)c~:§w
(o Fr Ly ) ST 035,23 5l
S Rl el oy 5 pod sl S slad
i 30 DS IS 5 s s 51 OE U, b oo

5B, Hd g 5 Aol Dl Al S Cad oS T ) IST sbe
Solem 5 oen s a4 Slides oS! alie o8y Lo )5 Y0 dobae o5, ol 5o
5 S5 allae ol gl el Jp b s et T LB 48 S I il o )l
S e Sls 8 Hiﬁig,,_.afg_:sﬁjcz.ﬂuﬁ

References

Abdallah, J. M., Goffinet, B., Cierco-Ayrolles, C., and Pérez-Enciso, M. 2003.
Linkage disequilibrium fine mapping of quantitative trait loci: a simulation study.
Genet. Sel. Evolution 35 (6): 513. https://doi.org/10.1186/1297-9686-35-6-513

Arjmand, M. N., and Ahun Manesh, A. 1996. Rhizomania a new disease of sugar
beet. Sugar Beet 12 (1): 62-71. https://doi.org/10.22092/jsb.1997.116487 (In
Persian).

Bartlett, M. S. 1937. Properties of sufficiency and statistical tests. Proceedings of the
Royal Society of London. Series A-Mathematical and Physical Sciences 160 (901):
268-282. https://doi.org/10.1098/rspa.1937.0109

Cooke, D. A., and Scott, R. K. 1993. The Sugar Beet Crop: Science Into Practice.
Chapman & Hall. https://books.google.com/books?1d=rOhDnQAACAAJ

Ebrahimi Koulaei, H., Mansouri, H., Soltani, J., Mahmoudi, S. B., Aghaeezadeh,
M., Hasani, M., Orazizadeh, M. R., and Pedram, A. 2019. Ekbatan: The first
Iranian sugar beet cultivar with resistance to rhizoctonia and tolerance to rhizomania.
Research Achievements for Field and Horticulture Crops 8 (1): 117-134.
https://doi.org/10.22092/rathc.2019.115382.1095 (In Persian).

\ov


https://books.google.com/books?id=r0hDnQAACAAJ

VoY Jlo o) oyled OF s «( B 9 (2155 OBLS 50 Jlidsw gladdl ole 4 pii»

Galein, Y., Legreéve, A., and Bragard, C. 2018. Long term management of rhizomania
disease—Insight into the changes of the beet necrotic yellow vein virus RNA-3
observed under resistant and non-resistant sugar beet fields. Front. Plant Sci. 9: 795.
https://doi.org/10.3389/fpls.2018.00795

Gauch, H. 1992. Statistical Analysis of Regional Yield Trials: AMMI Analysis of
Factorial Designs. Elsevier Science Publishers, Amsterdam, Netherlands. 278 pp.

Hassani, M., and Norouzi, P. 2016. Development of sugar beet full sib families
resistant to rthizomania and cyst nematode using molecular markers. Sugar Beet Seed
Institute, AREEO, Karaj, Alborz, Iran. (In Persian).

Igbal, M. A., and Saleem, A. M. 2015. Sugar beet potential to beat sugarcane as a
sugar crop in Pakistan. American-Eurasian J. Agric. & Environ. Sci. 15 (1): 36-44.
https://doi.org/10.5829/idosi.acjaes.2015.15.1.12480

Izadpanah, K., Hashemi, P., Kamran, R., Pakniat, M., Sahandpour, A., and
Masoumi, M. 1996. Extensive existence of root canal disease in Fars. J. Plant
Diseases 32: 200-206. (In Persian).

Karimizadeh, R., Dehghani, H., and Dehghanpour, Z. 2008. Use of AMMI method
for estimating genotype-environment interaction in early maturing corn hybrids.
Seed and Plant J. 23 (4): 531-546. https://doi.org/10.22092/spi}.2017.110766 (In
Persian).

Kunz, M., Martin, D., and Puke, H. 2002. Precision of beet analyses in Germany
explained for polarization. Zuckerindustrie 127 (1): 13-21.

Lennefors, B. L., Savenkov, E., Mukasa, S., and Valkonen, J. 2005. Sequence
divergence of four soilborne sugarbeet-infecting viruses. Virus Gen. 31 (1): 57-64.
https://doi.org/10.1007/s11262-004-2199-y

Luterbacher, M., Asher, M., Beyer, W., Mandolino, G., Scholten, O., Frese, L.,
Biancardi, E., Stevanato, P., Mechelke, W., and Slyvchenko, O. 2005. Sources of
resistance to diseases of sugar beet in related Beta germplasm: II. Soil-borne
diseases. Euphytica 141 (1): 49-63. https://doi.org/10.1007/s10681-005-5231-y

Mahmoudi, S., Aghaeezadeh, M., Mehdikhani, P., Ahmadi, M., Soltani, J.,
Ghaemi, A., Bazrafshan, M., Fotohi, K., Darabi, S., and Matloubi, F. 2019.
Shokofa, sugar beet monogerm variety resistant to rhizomania and cyst nematode.
Research Achievements for Field and Horticulture Crops 8 (1): 145-156.
https://doi.org/10.22092/rathc.2019.111051.1082 (In Persian).

V0¥


https://doi.org/10.3389/fpls.2018.00795

PSP A JRT ol pf) b

McGrann, G. R., Grimmer, M. K., Mutasa-Gottgens, E. S., and Stevens, M. 2009.
Progress towards the understanding and control of sugar beet rhizomania disease.
Mol. Plant Path. 10 (1): 129-141. https://doi.org/10.1111/j.1364-3703.2008.00514.x

Monteiro, F., Frese, L., Castro, S., Duarte, M. C., Paulo, O. S., Loureiro, J., and
Romeiras, M. M. 2018. Genetic and genomic tools to asssist sugar beet
improvement: the value of the crop wild relatives. Fron. Plant Sci. 9: 74-89.
https://doi.org/10.3389/fpls.2018.00074

Moore, A., Stark, J., Brown, B., and Hopkins, B. 2009. Southern Idaho Fertilizer
Guide, Sugar Beets. University of Idaho, Current Inf. Ser. 1174. 8 pp.

Moore, K. J., and Dixon, P. M. 2015. Analysis of combined experiments revisited.
Agron. J. 107 (2): 763-771. https://doi.org/10.2134/agronj13.0485

Mostafavi, K., and Saremirad, A. 2021. Genotype-environment interaction study in
corn genotypes using additive main effects and multiplicative interaction method and
GGE-biplot method. J. Crop Production. 14 (3): 1-12.
https://doi.org/10.22069/ejcp.2022.17527.2293 (In Persian).

Oerke, E. C. 2006. Crop losses to pests. The J. Agric. Sci. 144 (1): 31-43.
https://doi.org/10.1017/S0021859605005708

Olivoto, T., Lucio, A. D., da Silva, J. A., Marchioro, V. S., de Souza, V. Q., and
Jost, E. 2019. Mean performance and stability in multi-environment trials I:
combining features of AMMI and BLUP techniques. Agron. J. 111 (6): 2949-2960.
https://doi.org/10.2134/agronj2019.03.022

Omrani, S., Omrani, A., Afshari, M., Saremirad, A., Bardehji, S., and Foroozesh,
P. 2019. Application of additive main effects and multiplicative interaction and
biplot graphical analysis multivariate methods to study of genotype-environment
interaction on safflower genotypes grain yield. J. Crop Breeding 11 (31): 153-163.
http://dx.doi.org/10.52547/jcb.11.153.163 (In Persian).

Pavli, O. 1., Stevanato, P., Biancardi, E., and Skaracis, G. N. 2011. Achievements
and prospects in breeding for rhizomania resistance in sugar beet. Field Crops Res.
122 (3): 165-172. http://dx.doi.org/10.1016/j.fcr.2011.03.019

Poindexter, S. 2011. Managing sugar beet cyst nematode. Michigan State University
Extension. https://www.canr.msu.edu/news/managing sugar beet cyst nematode.

Rajabi, A., Ahmadi, M., Bazrafshan, M., Hassani, M., and Saremirad, A. 2023.

Evaluation of resistance and determination of stability of different sugar beet (Beta

AL


https://doi.org/10.22069/ejcp.2022.17527.2293
https://www.canr.msu.edu/news/managing_sugar_beet_cyst_nematode

VoY Jlo o) oyled OF s «( B 9 (2155 OBLS 50 Jlidsw gladdl ole 4 pii»

vulgaris L.) genotypes in rhizomania-infected conditions. Food Sci. Nutrition. 11 (3):
1403-1414. https://doi.org/https://doi.org/10.1002/fsn3.3180

Reinfeld, E., Emmerich, A., Baumgarten, G., Winner C., and Beiss, U. M. 1974.
Zur Voraussage des Melassezuckers aus rubenanalysen. Zucker, Chapman & Hall,
World Crop Series.

Rezaei, J. 2007. Evaluation of resistance of sugar beet commercial cultivars to
rhizomania in field conditions. Final report of the research project. Khorasan Razavi
Agricultural and Natural Resources Research and Education Center, AREEO,
Mashhad, Iran. (In Persian).

Ribeiro, 1. C., Pinheiro, C., Ribeiro, C. M., Veloso, M. M., Simoes-Costa, M. C.,
Evaristo, 1., Paulo, O. S., and Ricardo, C. P. 2016. Genetic diversity and
physiological performance of Portuguese wild beet (Beta vulgaris spp. maritima)
from three  contrasting  habitats.  Front. Plant Sci. 7:  193305.
https://doi.org/10.3389/fpls.2016.01293

Sabaghnia, N., Dehghani, H., Alizadeh, B., and Mohghaddam, M. 2010. Genetic
analysis of oil yield, seed yield, and yield components in rapeseed using additive
main effects and multiplicative interaction biplots. Agron. J. 102 (5): 1361-1368.
https://doi.org/10.2134/agronj2010.0084

Sadeghzadeh Hemayati, S., Saremirad, A., Hosseinpour, M., Jalilian, A., Ahmadi,
M., Azizi, H., Hamidi, H., Hamdi, F., and Matloubi Aghdam, F. 2022. Evaluation
of white sugar yield stability of some commercially released sugar beet cultivars in
Iran from  2011-2020. Seed and Plant J. 38 (3): 339-364.
https://doi.org/10.22092/spj.2023.362024.1305 (In Persian).

Saremirad, A., Mostafai, K., and Hosseini, M. S. 2021. Evaluation of tolerance to
terminal drought stress in sunflower genotypes (Hellianthus annuus L.). Plant
Production Tech. 12 (2): 1-18. https://doi.org/10.22084/ppt.2021.17747.1895 (In
Persian).

Saremirad, A., and Taleghani, D. 2022. Utilization of univariate parametric and non-
parametric methods in the stability analysis of sugar yield in sugar beet (Beta
vulgaris L. hybrids. J. Crop Breeding 14 (43): 49-63.
http://dx.doi.org/10.52547/jcb.14.43.49 (In Persian).

Tamada, T. 1975. Beet necrotic yellow vein virus. CMI/AAB Descriptions of Plant
Viruses 144: 1-4. https://doi.org/10.1079/cabicompendium.10257

\of


https://doi.org/https:/doi.org/10.1002/fsn3.3180
https://doi.org/10.22092/spj.2023.362024.1305

PSP A JRT ol pf) b

Tamada, T. 1999. Benny Viruses. Pp. 154-160. In: Webster, R. G., and Granoff, A.
Encylopedia of Virology, Manipal University, Jaipur.

Tamada, T., and Baba, T. 1973. Beet necrotic yellow vein virus from rizomania-
affected sugar beet in Japan. Japanese J. Phytopathology 39 (4): 325-332.
https://doi.org/10.3186/JJPHYTOPATH.39.325

Wright, A. J., Stevens, M., Back, M. A., and Sparkes, D. L. 2022. A new method to
validate and compare varietal resistance and yield tolerance of sugar beet (Beta
vulgaris) against the beet cyst nematode, Heterodera schachtii Schmidt. Pest
Management Sci. 78 (7): 2767-2778. https://doi.org/10.1002/ps.6885

Yan, W., and Kang, M. S. 2002. GGE Biplot Analysis: A Graphical Tool For
Breeders, Geneticists, and Agronomists. CRC Press. Boca Raton, Florida, USA. 288
pp. https://doi.org/10.1201/9781420040371

oV


https://doi.org/10.1002/ps.6885

VoY Jlo o) oyled OF s «( B 9 (2155 OBLS 50 Jlidsw gladdl ole 4 pii»

Hosna, monogerm sugar beet cultivar with dual resistance to rhizomania and

cyst nematode

M. Hassanil, P. NorouziZ, J. Soltani’, A. Jalilian*, M. Kakoueinezhad!, J. Rezaei3,

S. Darabi’, D. Taleghani?, S. B. MahmoudiZ, H. Hamze%, A. Saremirad’

1, 2 and 7. Assistant Professor, Associate Professor and Researcher, respectively, Sugar Beet Research
Institute, Agricultural Research, Education and Extension Organization (AREEQ), Karaj, Iran.

3. Assistant Professor, Sugar Beet Research Department, North Khorasan Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education and
Extension Organization (AREEQ), Mashhad, Iran.

4. Associate Professor, Sugar Beet Research Department, Kermanshah Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEQO), Kermanshah, Iran.

5. Researcher, Sugar Beet Research Department, Fars Agricultural and Natural Resources
Research and Education Center, Agricultural Research, Education and Extension Organization
(ARREOQ). Shiraz, Iran.

6. Assistant Professor, Sugar Beet Research Department, Hamedan Agricultural and Natural
Resources Research and Education Center, AREEO, Hamedan, Iran.

ABSTRACT
Hassani, M., Norouzi, P., Soltani, J., Jalilian, A., Kakoueinezhad, M., Rezaei, J., Darabi, S., Taleghani, D.,
Mahmoudi, S. B., Hamze, H., and Saremirad, A. 2024. Hosna, monogerm sugar beet cultivar with dual resistance
to rhizomania and cyst nematode. Research Achievements for Field and Horticulture Crops Journal 13 (1):
133-158. (in Persian).

Sugar beet cultivation faces significant challenges from diseases such as rhizomania
and cyst nematode, both in Iran and globally. The most effective and straightforward
approach to mitigate the damage caused by these diseases is the use of resistant
varieties. The Hosna cultivar was developed after extensive preliminary and advanced
research. This variety was produced by crossing a pollinator inbred line from the SB27
population, which carried resistance genes for both rhizomania and cyst nematode, with
a monogerm single cross maternal line. A value-for-cultivation and use (VCU) test was
conducted in Hamadan, Mashhad, Shiraz, and Miandoab under rhizomania-infected
conditions and in Karaj under non-infected conditions to evaluate this variety's
performance. Simultaneously, the resistance of the hybrids to cyst nematode was
evaluated in another experiment under controlled conditions (greenhouse). The results
showed the superior performance of Hosna cultivar, which produced an average white
sugar yield of 11.52 tha™!, outperforming the foreign control variety Azare (11.36 tha™)
and the domestic control varieties Shokoufa and Arta (10.19 and 10.12 tha,
respectively). However, no significant difference was found between Hosna and the
foreign control Rosier (12.02 tha™). Hosna is a diploid monogerm cultivar, resistant to
both rhizomania and cyst nematode, and suitable for spring cultivation across various
regions of the country. In addition to its disease resistance, this cultivar has a high
potential for sugar yield.
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