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Extended Abstract

Background: Sugar beet (Beta vulgaris L.) is one of the most important root crops and the main
source of sugar. It has the greatest ability to be cultivated in the temperate regions of Iran. One of
the main centers for cultivating this crop in Iran is West Azerbaijan Province, which accounts for
a major share of its production in the country. Rhizomania disease is among the most important
factors limiting the growth and reducing the yield of sugar beet. Given that the use of some
agricultural methods, such as planting date, irrigation methods, crop rotation, chemical methods,
and biological methods, are not very useful in fighting the disease, the use of resistant cultivars is
suggested as the best and only way to fight this disease. So far, several studies have been
conducted on obtaining disease-resistant cultivars. The first prepared and cultivated hybrid, called
Rizor, was a relatively resistant monogerm diploid hybrid that significantly increased the yield
of sugar beet in contaminated fields. Studies on the genetic diversity of this strategic plant help
breeders identify genetic resources resistant to rhizomania disease with breeding objectives,
including yield and yield components. It is crucial to be aware of the differences and diversity
between different genotypes of sugar beet and the associations of these differences with their
potential performance in improving the yield of new cultivars. Since there are mutual effects
among the variables in multivariate regression, a variable may be significant next to some
variables, but not significant next to some other variables. For this reason, it is necessary to select
important variables that have a significant effect on yield. In this regard, this research aimed to
evaluate domestic and imported modified varieties of sugar beet under the presence of rhizomania
disease in the climatic conditions of Miandoab City.

Methods: An experiment in the form of a completely randomized block design with four
replications was conducted at the Miandoab Agricultural and Natural Resources Research Center
in the geographic location of 46° 90' E and 36° 58' N with at an altitude of 1314 m above sea
level. The experimental materials included 12 sugar beet genotypes (10 domestic genotypes with
one imported resistant genotype and 1 domestic sensitive genotype). In this study, the studied
genotypes were exposed to the natural infection of the region. After determining the percentage
of cultivars, the level of resistance and sensitivity of each genotype was determined based on the
percentage of infection. Before the experiment, land preparation operations included plowing,
disking, leveling, and plotting the field in the same way. Phosphorus and potash fertilizers were
applied based on the results of the soil decomposition test at the time of land preparation, and
nitrogen fertilizer was used as a starter in the form of plant feet. The seed distances between and
on the rows were 60 cm and 15 cm, respectively. The size of each plot included three planting
lines with a length of 8 m. Agricultural operations, including irrigation, pest and disease control,
and cultivator application, were carried out as needed. Root yield traits, pure sugar percentage by
the polarimetric method, gross sugar percentage, pure sugar yield, gross sugar yield, extraction
percentage, and molasses sugar percentage were measured after harvest.

Results: Based on the results of variance analysis of data, significant differences were observed
between genotypes in terms of all traits. According to the results of comparing the average traits,
genotype 31914 (domestic number) with 11.97% was the least infected and, at the same time, the
most resistant variety, and genotype SBSI010 (susceptible-domestic control) with 79.37% was
the highest contamination and the most sensitive variety to rhizomania disease among the studied
genotypes. In this study, the correlation coefficients of the infection percentage index had negative
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and significant relationships with root yield traits, gross sugar percentage, pure sugar percentage,
gross sugar yield, pure sugar yield, and the extraction coefficient at the probability level of 1%.
However, this parameter showed a positive and significant relationship with the molasses sugar
trait at the probability level of 1%. Moreover, the infection severity index showed a positive and
significant relationship with the yield traits, namely pure sugar, molasses sugar, potash, and
harmful nitrogen at the level of 1%. Based on the results of step-by-step regression analysis, the
percentages of root infection, sugar extraction, and gross sugar explained 68.7% of the changes
in pure sugar yield. Besides, the percentage of root infection had a negative direct effect and the
percentages of sugar extraction and gross sugar had a positive direct effect on the yield changes
of white sugar.

Conclusion: Although genotype SBSI030 showed the maximum quantitative and qualitative
traits in this study, the lowest percentage of root infection was recorded for genotype 31914. After
additional tests, genotype 31914 can be used as a genetic source resistant to rhizomania. This
investigation showed that gross sugar percentage had the most positive effect on white sugar yield.
Thus, selecting genotypes with a high gross sugar percentage can lead to obtaining cultivars with
high white sugar yield.
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Table. 2. Variance analysis of studied traits
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sugar coefficient (tgrzgllﬂa) S(“tg?]; h'g)ld content ?%) content (%/0) severity Percent (tone);ha) df so.v
0.03™ 6.35™ 14.54™ 8.40™ 1.48™ 6.09" 0.47" 0.008™ 377.72" 3 R) s
0.19™ 22.15™ 9.21™ 6.11" 6.24™ 10.18™ 4.62 0.17™ 200.6" 11 (G) w55

x " s

0.09 8.49 3.01 1.78 1.72 3.03 0.29 0.01 86.51 33 (Error)

15.37 3.46 30.76 33.72 9.13 10.22 17.72 22.01 30.03 B oyt
CV (%)

Ve g 07 Join] gaws )3 ()5 dxe 5 ()5 ixe pie o Sy 3k g % NS

™ * and ** no significant,and significant in probability level 5% and 1% respectively

Table 3. Mean comparison of studied traits in sugar beet genotypes
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Table 4. Correlations between traits
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0.48™ 0.51" -0.17 (K) arols
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Table 5. Correlation coefficients of rhizomania disease indexes with quantitative characteristics in suger beet at

different levels of infection
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sugar (tonetha) coefficient (tone/ha) (%) (%) (tone/ha)
Sl oy
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(%)
& 3517 S
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Table 6. The stepwise regression for pure sugar yield as the dependent variable and other variables as independent

PPl (9w )5y oy
The stepwise regression

o &y o a8l juie
Variable added to the model

3 2 1
ol e
0.18 0.04 5.15 Constant
- - - ) (Sdgllao >
0.06 0.03 0.04 Root infection Percent (%)
[P WS
0.23 0.28 Extraction coefficient (%)
0.12 AL B Lo
Gross sugar conten (%)
0.687 0.586 0.491 R2) (ysd oy

Table 7. Direct and indirect effect on the performance characteristics of white sugar

(Indirect effects) puiims i il

(Direct effect) paiiue il
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Coefficient of Gross sugar content Extraction infectionPercent Slaws
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0.48 0.1 - 0.09 0.38 . - J
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0.31° - 0.02 0.05 0.34" N

Sugar content (%)



http://dx.doi.org/10.61186/jcb.17.1.1
http://jcb.sanru.ac.ir/article-1-1515-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.17.1.1]

5 S 9 (S (ol dpe> OUILE (608 Jjae a3 s

VFF /N 0lasds /“,mm JLu /u,cl))' Oba[; C):Lpl ML,Q‘&,”J

8 5 o

Sluogas Sl SBSI030 cgj 4 ST adllas oyl 4o
Sl ain,y (Sogll aoyn cpsieS bl o lis 1y oS 5 o5
9] keSS bapge]] Sl g s e 31914 Gus;
390 Wlogily & pglie (S mie plgicas Sy o0 31914
0Bl B as ) wyp ol 50 Cpiored 0,8 1,8 eolal
Orlpley edls dudo S5 0Skee 1y e 36
b o Slgip Vb GalS 45 s b Loy S
2o YU st (S5 0,Ses b (0B8] 4y Sl

olas (Hasanietal., 2021) ) San ¢ (s aslllas 4

O LBl A8 Moy 5 opde Ol iy pawly (ot
2 b polaidl s 1) wbw ;S0 Sloe il 5 oy
G sme g o puiitams I LAIBL 1B oy Ll adlllas
sty dddllas o el 8 5 Slas g W8 jle oy Jxe
50 s Cal el 555 5o (Sharifi, 2014)
el Ol 9 made Ol 8 le cady) 5Sles Clao
23,5 a1y b (S5 0 Slas Ol 2oy A1 51 i

.(Ghafari et al., 2016)

References

Acquah, G., Adams, N.W., & Kelly, J.0. (1992). Factor analysis of plant variable associated with rchiteture
and seed size in day bean. Euphytica, 60, 171- 177.

Ahmadi, M., Hamidi, H., Soltani Idliki, J., Rezaei, J., & Kakuinejad. M. (2022). Correlation between yield
and qualitative traits of sugar beet cultivars with Rhizomania disease indices under field infection
conditions. Plant Productions, 45(1), 15-28.

Alipour, H., Abdi, H., & Bihamta, M.R. (2021). Path Analysis of Wheat Grain Yield with Overcoming
Multi-Collinearity of Traits. Journal of Crop Breeding, 13(39), 122-129. doi:10.52547/jcb.13.39.122.
[In Persian]

Biancardi, E., Lewellen, R.T., DeBiaggi, M., Erichsen, AW., & Stevanato, P. (2002). The origin of
rhizomania resistance in sugar beet. Euphytica, 127, 383-397.

Darabi, S., Bazarafsha, M., Babaei, B., & Mahmoudi, S.B. (2016). The effect of Rhizomania viral disease
(Beet necrotic yellow vein virus) on yield and quality characteristics of sugar beet. Journal of Applied
Researches in Medicinal Plants, 6(3), 67-82.

Fathi, M.R., Vahedi, S.A., Bazrafshan, M., Shahbazi, H., & Abdollahyan Noghabi, C.E. (2012). Preparation
of hybrids of sugar beet rhizomania disease resistance gene and comparison of performance and quality.
Seed and Plant Journal, 29(4), 777-789.

Ghafari, E., Rajabi, A., Izadi Darbandi, A., Rozbeh, F., & Amiri, R. (2016). Evaluation of New Sugar Beet
Monogerm Hybrids for Drought Tolerance. Journal of Crop Breeding, 8(17), 1-16.

Gilmer, D., & Ratti, C. (2017). Consortium IR. ICTV Virus taxonomy profile: benyviridae. Journal of
General Virology, 98, 1571-1572. doi: 10.1099/jgv.0.000864

Hamze, H., Hassani, M., & Mansouri, H. (2021). Screening O-type lines of sugar beet in terms of resistance
to rhizoctonia root rot. Journal of Sugar Beet, 37(2), 153-165

Hasani, M., Hamze, H., Mansori, H., Fathullah Taleghani, D., Jalilian, A., & Soltani Idliki, J. (2021).
Evaluation of Genetic Parameters, Relationships between Traits and Grouping of New Sugar Beet
Hybrids in Terms of Quantitative and Qualitative Traits under Rhizomonia Contamination Condition.
Journal of Crop Breeding, 13(38), 149-159. [In Persian]

Izadpanah, K., Hashemi, P., Kamran, R., Pakniat, M., Sahandpor, A., & Masoumi, M. (1996). Rhizomania
in Fars. Iranian Journal of Plant Pathology, 32, 200-206. [In Persian]

Jafarpour, B., & Mahdikhani, A. (1996). Introduction to Plant Nematology. Ferdowsi University of Mashad
Publications, Mashhad, Iran [In Persian]

Mahmoudi, S.Y., Ghanbari, M., Amiri, R., Darabi, S., Kakuei nejad, M., Aghaei zadeh, M., & Hasani, M.
(2012). Relative levels of Beet necrotic yellow vein virus in susceptible to resistant genotypes of sugar
beets during growing season. Journal of Sugar Beet, 28(1), 1-12. [In Persian]

Mirzaei, M.R., Taleghani, D., Sadeghzadeh Hemayati, S., Ahmadi, M., Soltani, J., Babaei, B., Azizi, H.,
Bazarafshan, M., & Saremi Rad, A. (2023). Studying the effect of genotype-environment interaction on
the quantitative and qualitative production potential of different sugar beet cultivars (Beta vulgaris L.).
Journal of Crop Breeding. 46, 15.

Mobaser, S., & Shah Moradi, S. (1996). Correlation between protein content of the grain yield and some
agronomic and morphological traits using path analysis. Seed and Plant, 12(2), 24-29.

Mohammadian, R., Mahmoudi, S. B., Shahbazi, H., Darabi, S., & Pedram, A. (2016). Performance of Sugar
Beet Hybrids in Different Levels of Rhizomania Disease Severity. Plant Production, 39(2), 27-42. [In
Persian]

Nabizadeh, E., & Fotohi, K. (2018). Study of Relationships among Qualitative and Quantitative Traits in
Sugar Beet Genotypes Infected with Rhizoctonia. Journal of Crop Breeding, 10(27), 94-103.
doi:10.29252/jcb.10.27.94. [In Persian]

Neshaee Moghaddam, M., Najafi Zarini, H., Ranjbar, Gh. & Pakdin Parizi, A. (2023). Assessment of
Drought Tolerance in Soybean Genotypes Using Multivariate Statistical Methods in Greenhouse
Conditions. Journal of Crop Breeding, 15(46), 115-132.


https://doi.org/10.52547/jcb.13.39.122
https://doi.org/10.29252/jcb.10.27.94
http://dx.doi.org/10.61186/jcb.17.1.1
http://jcb.sanru.ac.ir/article-1-1515-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.17.1.1]

58 S g (Slo goils dan OLIE (68 3lje ) go

Ve (Betavulgaris L.) sl); 68,065 sbpwdlp)i 3 (0f Slao o (Siuwed g Cule 4350

Orazizadeh, M., & Moharramzadeh. M. (2009). Check monogerm commercial sugar beet varieties in
different regions of the country, the final report of the Research Institute of Sugar Beet Seed
Improvement.

Richard-Molard, M.S. (1985). Rhizomania: a world-wide danger to sugar beet. Span, 28, 92-94.

Scholten, O. E., De Bock, T. S., Klein-Lankhorst, R. M., & Lange, W. (1999). Inheritance of resistance to
beet necrotic yellow vein virus in Beta vulgaris conferred by a second gene for resistance. Theoretical
and Applied Genetics, 99, 740-746.

Sharifi, M. (2014). Correlation and path analysis of white sugar yield with some of traits under irrigated
regimes in sugar beet (Beta vulgaris L.) genotypes. Journal of Plant Ecophiology, 6(17), 74 -88.

Stevan, D., Dragica, R., & Ratko, B. (2006). Variation in the yield of root, sugar and the quality of sugar
beet depending on varietyand soil infestation with rhizomania”. Proc. Nat. Sci, Matica Srpska Novi Sad,
110, 91-102.

Tamada, T., & Baba, T. (1973). Beet necrotic yellow vein virus from rhizomania-affected sugar beet in
Japan. Annals of Phytopathological Society of Japan, 39, 325-332.

Toudehfallah, M., Arjmand, N., & Mahmoudi, S.B. (2000). Evaluation of infection and rhizomania
situation in Iran. Proceedings of the 14" Iranian Plant Protection Congress, Isfahan University of
Technology, Isfahan, Iran. [in Persian]

Wang, Y., Lin, Y., He, P., Chen, L., Amicarna, L., & Lu, J.D. (1995). Evaluation of foliar resistance to
Uncinula necator in Chinese Wild Vitis Species. Vitis, 34, 159-164.

Zinali, H., Naser-Abadi, E., Hossein-zadeh, H., Chugan, R., & sabokdast, M. (2004). Factor analysis on
hybrid of cultivar grain maize. Iranian Journal of Agricultur Science, 36(4), 895-902. [In Persian]


http://dx.doi.org/10.61186/jcb.17.1.1
http://jcb.sanru.ac.ir/article-1-1515-fa.html
http://www.tcpdf.org

