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Introduction of sugar beet cultivars suitable for infected fields with
root rot agents in the east of Iran
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Table 1. Description of selected sugar beet cultivars for experimental pilots

) w5 055 e Je Cnglin oS
Series Variety Release year Resistance Company
1 Pantera 1390 (2011) Rhizoctonia SESVanderHave
2 Boomerang 1388 (2009) Rhizoctonia SESVanderHave
3 Effesos 1391(2012) Rhizomania-Rhizoctonia Maribo
4 Modex 1391(2012) Rhizoctonia Maribo
5 Poseidon 1393(2014) Rhizomania Maribo
6 Pirola 1393(2014) Rhizomania KWS
7 Bornita 1398 (2019) Rhizoctonia KWS
8 BTS 335 1392 (2013) Rhizomania BTS
9 Cadet 1393(2014) Rhizoctonia Syngenta
10 Tabal 1393 (2014) Rhizoctonia Syngenta
11 Karta 1394 (2015) Rhizoctonia Syngenta
12 Rosamina 1394 (2015) Rhizomania-Rhizoctonia Kuhn & co
13 Iris 1390 (2011) Rhizoctonia Kuhn & co
14 Anaconda 1386 (2007) Rhizomania Kuhn & co
15 Zanubia 1384 (2005) Rhizomania Kuhn & co
16 Aigrette 1393 (2014) Rhizoctonia FlorimondDesprez
17 Loriot 1397 (2018) Rhizomania-Rhizoctonia FlorimondDesprez
18 Loriquet 1393 (2014) Rhizomania-Rhizoctonia FlorimondDesprez
19 Tourelle 1392 (2013) Rhizomania-Rhizoctonia FlorimondDesprez
20 Ekbatan 1392 (2013) Rhizoctonia SBSI
21 Sina 1397 (2018) Rhizomania-Rhizoctonia SBSI
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Table 2. Rhizomania disease severity assessment scale for field evaluation

sLyes S e e Solo DS
Category Description of symptoms Disease severity
polie Pl o az s L oblE (€]
Resistant Plants with healthy roots
polas ¢S Ky 5 gk s ey Dol (gla ety 3)
Resistant Roots with limited bearding and little discoloration
polis an Lo g 855 i 5 ey 4ty b sl 4ty (5)
Semi resistant Roots with moderate bearding and discoloration
ol e L 8y ok 5 5 S0 s s Ay hls e 4ty @
Semi susceptible  Roots with severe bearding, necrosis and highly discolored
ol oo sr 553,55 Sla 4ty 5 03,0 OLE )
Susceptible Dead plants and necrotic and rotten roots

wo ozl 5s atyy LS 55y (St ole 4 (S 9T 555T 5 e ¥ U
Table 3. Rhizoctonia root rot disease severity assessment scale for field evaluation

Gyos S e Sole D
Category Description of symptoms Disease
severity
£ slis Wl sl aty; b 0alE (D)
Resistant Plants with healthy roots
pslie GAS1E 5 prlaw (Glgast Lo )3 0 55 Ly (sla s (3)
Resistant About 5% of the roots have superficial gray lesions
polis 4o oo 3y 5 S (sla STLE (T g pelaw Lo )3 YO B V1 350 (5)
Semi resistant 10-25% of root surface affected by dry rot canker
ol e oo 5y St SSUS (1o sy elaw Ao )3 VOB O (7)
Semi susceptible 50-75% of root surface affected by dry rot canker
ol B Sy 5030 0E &)

Susceptible

Dead plant and complete rotting

S AT Dk la y p6 ) sk s =F S

Table 4. Classification of cultivars based upon disease severity

3y Solew Sl Y
No Disease severity Category
1 Y4y sl
From 1 to 2.99 Resistant
2 FAaL Yl o 3bin 4
From 3 to 4.99 Semi resistant
3 £4460 e e
From 5 to 6.99 Semi susceptible
4 ALyl e
From 7 to 9 Susceptible
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Table 5. ANOVA of quantitative and qualitative traits measured in sugar beet varieties in the different regions

)::—':CL.A THESY 43){(,5\}? A.i.i);ﬂu« U WS ﬁ.z:lslw
SOV Df Density Root yield Sugar content Sugar yield
e 3 14194.4%* 10252.2%* 218.6%* 224.7%*
Location
4 03 2 789.7%* 86.1 0.06 35
Sample
o5 20 469.3%* 4.5%* 21.1%*
Variety
& uited 40 66.9 0.9 2.7
Sample*variety
oLzl 186 176.7 2.1 6.1
Error
frome 251
Total
Sl ok 229 7.6 22.8

Coefficient of

variance

**: Significant at the 0.01 probability level
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Table 6. Mean comparison for the investigated traits of sugar beet varieties (average of all regions)

ey Sl & 5 oy Sl Solew Sl oS5 RERWPN a3 Shee s Shee
Variety ahy s Shas Ll Density Sugar GESays o) o) S
. . content .
iy Jub b azy Rhizomania Root yield (e
%
L. disease ) (Ton/ha)
Missing Root rot Sugar
. severity .
plants severity yield
during (Ton/ha)
growing
season (%)
cdef; bede cf;
Pantera 8.8 L8 396 044580 18.71°%% 58.99 10.9%¢
cdef cdef eff
Boomerang 796 160 504 100158% 1892 57.45% 10.6°
cdef eff eff
Effesos 4 Lsg 33 91600%f  18.7°% 55.52°% 10.41°%
a abc ab
Modex 49 151 135 111707 20.45 63.8 12.74
. c ab def efg
Poseidon 377 1 64 15 101655" 19.89 56.87 10.83
: cdef hi
Pirola 531 La4 336 957940k 18.12% 57.08 10.16°
: abe . bed . bede . cdefg
Bornita 11.04 185 13 101831 19.19 60.68 11.37
bed a a
BTS335 417 175 150 101508 19.15 69.53 13.16
a cdef efg fghi
Cadet 9.15 1.88 150 111865 18.97 54.96 10.33
bede hi ij
Tabal 63 181 161 97117 19.11 47.03 8.99"
cdef eff eff
Karta 133 L77 118 970040 18.94 55.46%¢ 10.53%
B be ab abc
Rosamina 216 19 371 95508bede 19.44 65.26 12.67
. defigh chi hij
f al bede
Anaconda 501 o 317 102235 18.28% 64.53% 11.73%¢
: cde . ab . cdef . defg
Zanubia 518 1.98 3.09 93677 19.82 57.21 11.26
: bed ab abed
Aigrette 284 213 126 98795bede 19.24 64.86 12.5
. bed bede bedef
Loriot 742 206 327 102407 19.21 61.13 11.6
Loriquet 7.12 1.75 291 103679 18.32¢%" 62.29"¢ 11.31°0f%
Tourelle 4.11 2.01 2.85 91734%"  18.62% 56.61%" 10.4°%
Ekbatan 11.21 1.85 3.29 89933 17.8" 52.61%" 9.11"
Sina 8.26 1.86 3.26 786918 18.05%%" 45.29' 8.31j
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Figure 1. Dendrogram of sugar beet varieties based on quantitative and qualitative traits of roots

and severity of infection with rhizomania and rhizoctonia rot.
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Introduction:

Rhizomania and root rots are the most prevalent diseases affecting sugar beet in
the eastern regions of Iran. The most effective and reliable method for managing
these diseases is the use of disease-resistant cultivars (McGrann et al., 2009).
Given the significant diversity of sugar beet varieties and the unique microclimatic
condition near sugar factories, it is essential to evaluate these varieties to compile a
recommended list tailored to each specific region (Mohammadian et al., 2016). The
list will assist growers in selecting the most suitable varieties, thereby maximizing
productivity. Considering the different climate and weather conditions in the beet
growing areas of Iran, preparing the recommended list of cultivars for the specific
region from the national list of cultivars helps to increase productivity.

Materials &Methods:

In order to select the most suitable sugar beet variety for these conditions, 21

disease-resistant or tolerant varieties from the national list of varieties of Iran were
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chosen. These varieties were cultivated across four locations: Mashhad, Neishabur,
Jovian and Shahroud. The plot consisted of six lines with a length of 60 meters.
Yield estimation involved harvesting three 10-square meter samples from each
variety at every location. Throughout the growing season, the number of dead
plants was recorded. At the time of harvest, parameters such as the number of plants
per hectare, root yield, sugar content, disease severity of rhizomania and root rot
and sugar yield were measured and were used as the basis for the comparison of
varieties.

Results & Discussion:

The severity of rhizomania disease and also root rot disease was measured
based on the standard scale and no significant difference was observed between
the treatments in the regions. It seems that the end of the growing period is not
suitable for measuring the intensity of infection with these two diseases, as the
diseased plants are destroyed by the end of the season. The number of missing
plants during the growing season was able to better differentiate the cultivars and
was a better indicator of disease severity index, because, in sugar beet, the number
of plants per hectare is directly related to the root yield. The cultivars with number
of plants above than 90000 per hectare had the highest root yield. The Ekbatan
variety, with 11. 21 percent of missing plants during the growing season, had the
highest number of missing plants among the treatments. Significant differences
were observed among the cultivars for all quantitative measured traits. Cultivares
BTS335, Rosamina, Anaconda and Aigrette had highest root yield, while the
varieties Modex, Poseidon and Zanubia had highest sugar content among the
varieties. The grouping of varieties ranked them in two groups and the varieties
BTS 335, Modex, Aigrette, Pantera, Boomerang, Bornita, Loriot, Anaconda,
Loriquet, Cadet, Poseidon, Zanubia and Rosamina were identified as superior
for the regional conditions. Based on the results of the research, sugar yield, as
the most important economic trait desired by the farmer, is a suitable indicator
for distinguishing between cultivars in the regions, and therefore experiments to
determine agricultural value are recommended for creating a list of recommended

cultivars. The four cultivars BTS335, Modex, Aigrette, and Rosamina had the
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highest sugar yield among the varieties.

Conclusion:

To select the suitable sugar beet variety for each region, sugar yield should be
considered as the most important trait (Rezaei et al., 2014). Considering the varied
climatic and water conditions across Iran, it is necessary to compile a recommended
list for the both western and eastern regions of Iran to boost productivity.
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