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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
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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

£ hlaiT Gl 5o s

TS0 i H H el H H
Genotype Genotyges pedigree of first exgerlment Genotype Genotyp;s pedigree of second egperlment
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

s S Ju o () s o 31 gl Ui 26 oLl Job
Environment code  Year Location Altitude (m) Latitude Longitude
El 2020 . N om
£ 2021 Karaj, Iran 1312 35°55'N 50°54'E
E3 2020 . oo
E4 2021 Mashhad, Iran 1316 36°30'N 59°37'E
E5 2020 . orar ot
6 2021 Miandoab, Iran 1296 36°58'N 46°05'E
E7 2020 . onm .

E8 2021 Shiraz, Iran 1484 29°32'N 52°36'E
E9 2020 o o .

£10 2021 Hamedan, Iran 1818 34°4T'N 48°30'E
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

55 - 55 .
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 Kilee
75 palie 65137 amys Mean of squares
Source of variation df Jsl ST e3> oialeT
First experiment Second experiment

Location s 3 1414.15** 1816.44**
Error 1 ) ol 20 10.21 4.68
Genotype s 5 24 14.85** 16.48**
Genotypex location o x5 65 72 2.84** 4.39**
Error 2 Yy sl 480 1.89 1.62

**: Significant at 1% probability level.

MY 3, Shee 5 Kla by saV ¥ XY &
S 5 5 VIV S V/AF V/AD V/AY AN F
i ST o0 b o a5 ol s
i 03T Lses 3 F 5 Y V) ) Lley sy,
9 s 03 s T L e 13 F 5 oF OF OF O (F
el s e Li L s s bagpl pegdle
AL VARIA | VAT WAV VLRI 1 77 NS S
Golow 93 o b lcd )3 Y4/AD 5 Y1 /00
r)L&AWD(}L&AoJ)MJJri«SU

\VFY

Aoy G Jlaz| C]a,» 03 3 gme et

5 i S Slhae o Kils anlin s

s G i loT sla s 55 i STy
93 33 (s A lad 9 by 5 slacs)lew
A SSE 4 Sladie bl 68 e 2lesT
ol S,V 57 Jslds 55 s jan Jaslajl
iala3T 95 ol 51K pa s g gore 33 ol
3, Slas op ide 45 S g5 id slis

lesT ys s 65 ol s bl ezl

A Y lacs 55 Jals Sledie b, Jol



..... W g5 Coaglie b LBy kike ol pf) b

oL g 5l es sLleg s 4m 03T Lo
YRR YA A VAD - Sm—— A les L,;L".n.k_:j)}'

'."(b ol o 9> \FAK )V/Q~ AR

)2 s
Jé.bélajjﬂrjuﬁWUC}LboJ}w
S5 3 ge o Sledie Lol sla i lesT

Wols S 1y eSS la il T

03 haladT Cduite o 55 i isls DL
QAN YN glacs s Jﬁu Q_:LM,;, u{b)\
NF 5 S S5l o5 54 S 55 ¥ 5T
S 55 5 MY S AT AFY /KD A FY
C LS e S de glacs g sl ole
i oss T b s 3 Y 5 Y Y ¥ Yo,

BERSETA NN A A i) Y VRIS, Wy W VP S 7

ﬂth;:)s Ly la Gla S 9 ) G s J)@&:ﬂw u:i't:‘ dus e =7 J gl
Shdas gb )l
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

T Lie S5 Shes 058 555 dder 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 fghijk 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 ijk 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 bcd 19 7.42 efg
20 8.41 bc 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| c}éﬂd 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 o) Rhizomania Cyst nematode
Genotype NVEN S Jeld g esls Genotype NVEN S Jod g esls
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

= SlTamss Sl Sk s s A‘g::m:?;’i'je
Source of variation df Mean of squares  Relative variance .
variance

Environment Laos 9 340.90**
Error 1 ) gl 30 4.96
Genotype 55 15 10.07**
Genotypex environment Lowxcsy; 135 3.06** - -
PC1 \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 ¥ ade 17 2.83* 11.60 81.90
PC5 O 4z 15 2.09" 7.60 89.50
PC6 § 4l 3 13 1.52m 4.80 94.30
PC7 Y oadlse 11 1.14"s 3.00 97.30
PC8 A il 3 9 0.81m 1.80 99.10
PC9 4 ad g 7 0.55"m 0.90 100.00
Error 2 Yy sk 450 1.56

Dls gme 8 5 M,:@«.L.;);&i;_dl&b\c}aw):)\ssm o5 5 4 NS s e
** *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 <Tsbbs Bl Olaer & oS
s Karaj Mashhad Miandoab Shiraz Hamedan Total mean
Genotype 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 o =f
Value Group
SBSI 124 10.76 1424 1410 14.84 759 11.84 727 761 1044 1064 1093 cdef
SBSI 125 10.43 1442 1482 1464 1032 11.59 785 675 1215 11.65  11.46 bc
SBSI 126 11.46 14.43 1342 12.82  10.13 12.53 7.84 804 1203 11.10  11.38 bc
SBSI 127 10.89 1397 1343 13.92 7.95 12.25 784 747  11.38 1150  11.06 bcdef
SBSI 128 1127 1346 1479 12.81 8.94 10.86 814 7.06  10.82 11.64  10.98 bcdef
SBSI 129 10.76 14.64  14.08 14.24 8.93 9.07 921 900  11.90 11.27  11.31 bcde
SBSI 130 12.11 1480  13.82 15.24 8.42 11.62 849 800 1051 10.09  11.31 bcde
SBSI 132 10.89 13.16  13.67 13.79 8.35 10.64 8.15 8.37 9.70 854 1053 fg
SBSI 133 (Hosna) 10.53 14.76  12.75 15.24 9.12 1256 9.34 843  11.30 11.19 1152 ab
SBSI 134 1129 1517 1401 14.06 7.63 10.20 8.33 8.32 942  9.27 10.77 ef
SBSI 135 1132 1422  11.70 1352 8.15 10.51 9.05 826 1143 9095 10.81  def
SBSI 136 1140 1384  12.92 13.50 8.08 9.04 796 735 1157 1236  10.80 ef
Shokoufa 1052 1320  13.00 13.40 858  8.90 7.07 825 1023 871 10.19 g
Arta 10.18 1349  10.92 12.29 839 9.95 754 695 1122 1026 1012 g
Azare 11.06 1298 1420 14.83 8.78 897 776 959 1146 1397  11.36 bcd
Rosire 11.97 1490 1492 1657  11.06 11.46 855 845  12.07 1026 1202 a

A Aoy Jlez| c]a..u D3l g sl Qi;\; laals Lo 05T bl 58S 2ia Cog - (s1ols L;Lﬂdtfjl.:ﬁ
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
N Mashhad Shiraz Cyst nematode
Genotype 2020 2021 2020 2021 Jord pasls
Female index
SBSI 124 1(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 1(R) 2(R) 3(R) 3(R) 33.36
SBSI 130 3R) 2(R) 4(MR) 3(R) 34.01
SBSI 132 1(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 1R) 2(R) 3(R) 3(R) 19.04
SBSI 136 3R) 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 1(R) 2(R) 4 (MR) 3(R) -
Rosire 1(R) 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%’; j 11.79 Nika 8.76 25.67
Shokoufa 9.45 19.79
Sina 9.10 22.75
Agatella 10.94 -13.66
s Dgna 7.92 17.69
Kermanshah 9.63 Nika 9.21 4.35
Shokoufa 8.64 10.25
Sina 7.64 20.68
Agatella 8.45 15.80
) Dena 9.55 481
M;:;;a d 10.30 Nika 11.61 -15.70
Shokoufa 8.98 10.50
Sina 9.27 7.64
Agatella 9.58 6.88
Tyl De|?a 11.79 -14.64
: § 10.28 Nika 9.87 4.07
Miandoab Shokoufa 8.57 16.70
Sina 9.36 9.00
Agatella 10.39 1.05
S Dena 8.89 15.33
Avére{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
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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

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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