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Table 1. List and pedigree of studied genotypes
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Table 2. Genetic parameters calculated in sugar beet genotypes under natural Rhizomonia infection conditions

2905 Skl ST E98 oy 59 £ oy lysS diald Ok clio
aa/ay /50 1Y /Y e lo- aly, 5,5k
MIYE YIYA Y/o] AFd \EIVY 25 e
ATAR A A5¥ S/ a/sA oAbl wB 5 Slas
YE/¥a YY/AL FY/-¥ \7Ans V/A- PR
Y¥/vs /-y oAy A¥Y o/ by
SEISY £y YIvY YIAY V/AY oo 39y
YAOY ye/Y- VYV /o- VV/AD ¥/5- 2
ya/ay VV/AY WY/YY YA/A¥ A7ARN Jlascil cu pi
AV/o- LA\ /vy V-/¥5 /s oals 48wy
YANY NN NAK VE/VE A+13) oAl 1B 5 Slae
Yolvs AR YIvE Y/ /o) P75 (L WA

bleg il (b (39l bl o a8 )0t )y i (jhad (VU shael) (S5 5 (a8 by dlisl) (598 (Stumod culys -V Joi>

Table 3. Phenotypic ( low numbers) and genetic ( high numbers) correlation coefficients under natural Rhizomonia

infection condition
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Table 4. Results of stepwise regression analysis of traits affecting white sugar yield
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Table 5. Pathway analysis of the traits affecting white sugar yield
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Table 7. Factor analysis results of under studied traits After the Verimax rotation of four locations
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Figure 2. Biplot of 47 sugar beet genotypes under natural Rhizomonia infection conditions

&l
Abbasi Z., A. Arzani and M.M. Majidi. 2014. Evaluation of Genetic Diversity of Sugar Beet (Beta
vulgaris L.) Crossing Parents Using Agro-morphological Traits and Molecular Markers. Journal of

Agricultural Science and Technology, 16: 1397-1411.

Acquah, G., NW. Adams and J.O. Kelly. 1992. Factor analysis of plant variable associated with
architecture and seed size in day bean. Euphtica, 60: 171-177.

Ahmadi, H., J. Hamidi, J. Soltani Idliki, M. Rezaei and M. Kakouinejad. 2020. Correlation between
yield and quality traits of sugar beet cultivars with rhizomania disease indices in field contamination
conditions. 10.22055 / PPD.2020.32377.1873 (In Persian).

Baradaran Firouzabadi, M., N. Farrokhi and M. Parsaeyan. 2011. Sequential path analysis of some
yield and quality components in sugar beet grown in normal and drought conditions. Italian Journal of
Agronomy, 6(39): 45-51.

Bashiri, B., T. Mir Mahmoodi and K. Fotoh. 2015. Evaluation of Sugar Beet (Beta vulgaris L.)
Genotypes for Their Trait Associations under Saline Conditions. Journal of Crop Ecophysiology,
34(2): 243-258.

Dewey, D.R. and R.H. Lu. 1959. A correlation and path coefficient analysis of components of crested
wheat grass seed production. Agronomy Journal, 51: 515-518.

Drishti Singh, A., K. Mall, Varucha Misra, M. Kumar and A.D. Pathak. 2018. Assessment of
Coefficient of Variation, Correlations between Yield and Yield Attributes in Sugar beet (Beta vulgaris
L.). Plant Archives, 18: 15-18.

Falconer, D.S. 1989. Introduction to Quantitative Genetics. (3rd edition ) Longman, New York, 415

Pp.

FAOSTAT. 2019. Crops Production /Yield quantities of Sugar beet. Available at:
http://www.fao.org/faostat/ (Accessed October 4™ 2019).

Farshadafar, E. 2005. Principles and multivariate statistical methods (second edition). Kermanshah,
Publications Taq Bostan, 734 (In Persian).

Fotouhi, K., E. Majidi, A. Rajabi and R. Azizinejad. 2017. Study of genetic variation for drought
tolerance in sugar beet half-sib families. Journal of Sugar Beet, 33(1): 1-16 (In Persian).

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

Hassani, M., B. Heidari and P. Stevanato. 2019. Combining abilities of sugar beet genotypes for root-
and sugar-related traits under multi-environment trials. Plant breeding, 139(1): 192-206.

ICUMSA. 2009. International Commission for Uniform Methods of Sugar Analysis, Methods Book.
Berlin, Bartens.

Jobson, J. 2012. Applied multivariate data analysis: volume II: Categorical and Multivariate Methods,
Springer Science & Business Media, 732 pp.


http://jcep.iaut.ac.ir/?_action=article&au=531834&_au=B++Bashiri
http://jcep.iaut.ac.ir/?_action=article&au=531835&_au=T.++Mir+Mahmoodi
http://jcep.iaut.ac.ir/?_action=article&au=531836&_au=K.++Fotohi
https://jsb.areeo.ac.ir/?_action=article&au=2592&_au=kayvan++fotouhi&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=112632&_au=E.++Majidi&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=61145&_au=Abazar++Rajabi&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=151617&_au=Reza++Azizinejad&lang=en

VoA S 9 (oS Slao bld jl b jaie wia oy (s3i09)5 9 Slio oy baily) o S5 sbayiel )l (b))

16. McGrann, G.R., M.K. Grimmer, E.S. Mutasa-Gottgens and M. Stevens. 2009. Progress towards the
understanding and control of sugar beet rhizomania disease. Molecular Plant Pathology, 10: 129-141.

17. Miller, P.A., J.C. Williams, J.H.F. Robinson and R.E. Comstock. 1957. Estimates of genotypic and
environmental variances and covariances in upland cotton and their implication in selection.
Agronomy Journal, 29: 126-131.

18. Mobaser, S. and S. Shah Moradi. 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.

19. Mohammadnia, M., A. Solaimani, A.H. Shirani Rad and M.R. Naderi. 2006. Effect of Planting Pattern
on White — Sugar Yield and Components of Two Cultivars Sugar-Beet, Journal of Agricultural
Sciences, 12(1): 75-85.

20. Moosavi, S.GH.R., S.H. Ramazani, S. Sadeghzadeh Hemayati and H. Gholizade. 2017. Effect of
drought stress on root yield and some morpho-physiological traits in different genotypes of sugar beet
(Beta vulgaris L.) Journal of Crop Science and Biotechnology, 20: 167-174.

21. Nabizadeh, E. and K. Fotohi. 2018. Study of Relationships among Qualitative and Quantitative Traits
in Sugar Beet Genotypes Infected with Rhizoctonia. Journal of Crop Breeding, 10(27): 94-103.

22.Niazian, M, A. Rajabi, R. Amiri, M.R. Orazizadeh and H. Sharifi. 2012. Surveying the Relations
Among Traits Affecting Root Yield and Sugar Content in O-type Lines of Sugar Beet for Winter
Sowing. Journal of Plant Production, 2(2): 115-135.

23.Pavli, O.l., P. Stevanato, E. Biancardi and G.N. Skaracis. 2011. Achievements and prospects in
breeding for rhizomania resistance in sugar beet. Field Crops Research, 122: 165-172.

24.Rajabi, A., P. Pirniya, R. Amiri, S. Salimi, M. Ebrahimi and M. Aghaeezadeh. 2014. Assessment of
heritability and identification of suitable hybrids for late sowing in sugar beet. Journal of Sugar Beet,
29(2): 174-163 (In Persian).

25. Rezaei, K., M.J. Zare, F. Hosseinpanahi, A. Bakhshandeh and M. Hosseinpour. 2020. Investigation of
the effect of growth period duration on quality and quantity yield of sugar beet (Beta Vulgaris L.)
under autumn cultivation in llam province. Journal of Plant Process and Function, 9(38): 187-200.

26.Rush, C.M., H.Y. Liu, R.T. Lewellen and R. Acosta-Leal. 2006. The continuing saga of rhizomania
of sugar beets in the United State. Plant Disease, 90: 4-15.

27.Safar, S., M. Bazrafshan, M. Khoshnami, A.A. Behrooz, F. Hedayati, M. Maleki, S.B. Mahmoudi and
M. Ali Malboobi. 2020. Field evaluation for rhizomania resistance of transgenic sugar beet events
based on gene silencing. Canadian Journal of Plant Pathology, 2: 1-10.

28. 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.

29. Therrien, M.C. 2003. Heritability estimates for forage quality in barley. Barley Genet. Newsl, 33: 16-
17.


javascript:;
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/12892
https://jsb.areeo.ac.ir/?_action=article&au=34202&_au=P.++Pirniya&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=34204&_au=R.++Amiri&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=34206&_au=S.++Salimi&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=34207&_au=M.++Ebrahimi&lang=en
https://jsb.areeo.ac.ir/?_action=article&au=30209&_au=M.++Aghaeezadeh&lang=en

Journal of Crop Breeding Vol. 13, N0 38, Summer 2021 ........ouiniuiiiii ettt e e e e e e e enene e 159

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

Mehdi Hasani', Hamza Hamza?, Hamed Mansori®, Dariush Fathullah Taleghani®,
Ali Jalilian®, Jamshid Soltani Idliki®, Mastaneh Sharifi’ and Mojdeh Kakouinejad8

1- Assistant Professor Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Hamedan, Agricultural Research, Education and Extension Organization (AREEQ), Hamedan, Iran
(Corresponding author: m.hasani@areeo.ac.ir)

2- Assistant Professor Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Hamedan, Agricultural Research, Education and Extension Organization (AREEO), Hamedan, Iran.

3- Assistant Professor Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Hamedan, Agricultural Research, Education and Extension Organization (AREEO), Hamedan, Iran.

4- Associate Professor Sugar Beet Seed Institute, Karaj, Iran.

5- Associate Professor, Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Kermanshah, Agricultural Research, Education and Extension Organization (AREEO), Kermanshah, Iran.

6- Research Instructor, Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Khorasan razavi, Agricultural Research, Education and Extension Organization (AREEO), Mashhad, Iran.

7- Research Instructor, Sugar Beet Research Department, Agricultural and Natural Resources Research Center of
Fars, Agricultural Research, Education and Extension Organization (AREEO), Shiraz, Iran
8- Assistant Professor, Sugar Beet Seed Institute, karaj, Iran.

Received: March 6, 2021 Accepted: May 23, 2021

Abstract

One of the most important diseases of sugar beet (Beta vulgaris L.) is Rhizomania or Root
madness, which is currently prevalent in all parts of the world. The damage of this disease in
susceptible cultivars has been estimated at more than 50% and in some cases up to 100%. Due
to the increase in the country's population and the need for sugar, sugar beet crop has a special
place among crops. To evaluate genetic parameters, relationships between traits, and grouping
of different sugar beet genotypes, 44 sugar beet hybrids in four regions (Hamedan, Kermanshah,
Mashhad, and Shiraz) was evaluated in 2019. The experiment was conducted in the form of an
incomplete block design (alpha latest) in 6 replications. The results showed that sugar content
and root yield with 88.24 and 59.53%, respectively, had the highest and lowest values of
broad-sense heritability. In this study, white sugar yield with root yield, sugar content, sugar
yield, sugar extraction coefficient, and white sugar content showed a positive and significant
phenotypic and genetic correlation, and with root potassium content and molasses sugar had a
negative and significant correlation. Based on stepwise regression analysis root potassium,
sugar content, and nitrogen content were explained 52% of the white sugar yield variation and
identified as the most effective traits in justifying white sugar yield variation. Cluster analysis
classified 44 hybrids and 3 controls of sugar beet cultivar into four clusters in four locations.
Cluster number four included hybrids No. 20, 43, 31, 23, 25, 24, and 37 and foreign control
cultivars Succara and BTS 213, and had the most suitable quantitative and qualitative
characteristics. In factor analysis through principal component analysis, two factors were
identified that explained 82.52% of the total variance of the data. In this study, root potassium
content and sugar content were identified as the most effective traits, and hybrids located in the
cluster of four identified as the most suitable hybrid for future breeding programs.
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