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Table 1. Name and some characteristics of sugar beet cultivars

oylei il sl3T e elize

No. Cultivar name ~5, e Characteristics of cultivar o5, ol s Year of release Origin Country .8
1 Arta 5,7 Resistant to rhizomania and nematode Gl 5 Llegpy 4wl 2017 SBSI Iran ol
2 Arya L,T Resistant to rhizomania and nematode Gl 5 Llegpy 4 cwslie 2015 SBSI Iran ol
3 Asia LT Resistant to rhizomania and nematode Gl 5 Llegpy 4 cwslie 2020 SBSI Iran ol
4 Ekbatan sbLst  Resistant to rhizoctonia LS ap, 4 casae 2013 SBSI Iran ol
5 Motahar ke Resistant to rhizomania Llosp, 4 cuslie 2015 SBSI Iran ol
6 Paya L, Tolerant to drought St a Jess 2015 SBSI Iran R
7 Perfecta (check) (aslz) G, Resistant to rhizomania Llospy o caslie 2015 LIONSEED Italy Uk
8 Sharif x5 Resistant to bolting Ky wcwslie 2011 SBSI Iran ol
9 Shokofa 1, Resistant to rhizomania and nematode Bl 5 Llegpy 4 cwslie 2015 SBSI Iran ol
10 Sina L Resistant to rhizomania and rhizoctonia LS5, s UGl o cwslie 2018 SBSI Iran ol

SBSI: Sugar Beet Seed Institute

A5 i 5y Ol Sl A pa :SBSI

Y'fY
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Table 2- Geographical coordinates of experimental research stations

Looes IS Jl Sl ool (2 by b Slplinyl GLlar oo i Jub
Environment code Year Research station Altitude (m) Latitude Longitude
El 2018
E2 2019 . on e onp”
£3 2020 Ardebil 1377 38°10°N 48°24" E
E4 2021
E5 2018
E6 2019 . o o
E7 2020 Karaj 1244 35°50" N 50°52" E
E8 2021
E9 2018
E10 2019 onpr o010’
E11 2020 Kermanshah 1362 34°15° N 46°48" E
E12 2021
E13 2018
El4 2019 onnr onq’
E15 2020 Mashhad 998 36°12° N 59°39" E
E16 2021
E17 2018
E18 2019 . oo o
E19 2020 Miandoab 1294 36°57° N 46°06" E
E20 2021
E21 2018
E22 2019 o o1
£23 2020 Moghan 67 39°36" N 47°46" E
E24 2021
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Table 3. Combined analysis of variance for white sugar yield of experimental

sugar beet cultivars

T ey Slaje g gers Sla o e
Source of variation JRELee d.f. Sum of squares Mean squares
Year (Y) Ju 3 413.63 137.88**
Location (L) o 5 5278.83 1055.77**
Y xL O X JL 15 1974.83 131.66**
Error 1 Y gl 72 189.00 2.62
Genotype (G) oS5 9 980.33 108.92**
GxY o x i) 27 299.08 11.08**
GxL O X L g 45 583.13 12.96**
GxYxL oKX Jx g3 135 957.12 7.09%*
Error 2 Y ol 648 1221.05 1.88

**: Significant at the 1% probability level.
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a ) Lo X 5 55 HSan s Sl g3
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AMMI Ju.
Table 4- Analysis of variance of genotype- environment interaction for white sugar

yield of sugar beet cultivars based on AMMI model

o IR ST Slay o £ gome Sl o o Silee s ool s bl
Source d.f. Sum of squares Mean squares Relative variance Accumulative variance
PC1 31 672.07 21.68** 36.50 36.50
PC2 29 454,12 15.66** 24.70 61.20
PC3 27 218.76 8.10** 11.90 73.10
PC4 25 140.65 5.63** 7.60 80.80
PC5 23 117.16 5.09** 6.40 87.10
PC6 21 86.52 4.12** 4.70 91.80
PC7 19 67.56 3.56** 3.70 95.50
Residual 32 82.49 2.57 4.50 100.00

**: Significant at the 1% probability level.
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Fig. 1. a): Biplot white sugar yield of sugar beet cultivars with first principal component

of genotype xenvironment interaction (AMMI1) and b): biplot of first and second

principal components of genotype x environment interaction (AMMI2)
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Table 5. Estimation of phenotypic variance components of white sugar yield obtained

from linear mixed model for sugar beet cultivars

o=l oldasr 5 Wbl

Component i3 Variance Explained variance
Genotype oS85 1.04** 22.28
Genotypex Environment Le X 5 55 1.75** 37.42
Residual ailadly 1.88 40.29
Heritability (%) 1) g pdit,yy,  91.80 -

Accuracy ESTECLE N 0.96 -

foe bl oS 5 55 Soan 048 -

**: Significant at the 1% probability level.
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ABSTRACT

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 Journal 38: 339 -364 (in Persian).

High yield and yield stability across a range of environmental conditions is one of the
main objectives of crop breeding programs. In this study, white sugar yield stability of
nine sugar beet cultivars commercially released in Iran from 2011 to 2020 with an
introduced foreign cultivar as check was evaluated using randomized complete block
design with four replications in six research field stations; Karaj, Ardabil, Kermanshah,
Mashhad, Moghan, Miandoab, in four cropping seasons 2017-2021. The combined
analysis of variance revealed that effects of genotype, year, location, and year x location,
genotype x year, genotype x location and genotype x year x location were significant
(p <0.01) on white sugar yield. Analysis of genotype x environment interaction showed
that the first seven components were significant (p < 0.01). Based on AMMIL1 analysis,
cv. Asia, cv. Shokoufa and cv. Arta had white sugar yield stability. Linear mixed model
analysis showed that the effects of genotype and genotype x environment interaction were
significant (p < 0.01) on white sugare yield. Based on the BLUP method, cv. Perfecta, cv.
Asia and cv. Shokoufa had the highest predicted mean value of white sugar yield. Biplot
of white sugar yield with the WAASB index showed that cv. Asia, cv. Arta and cv.
Shokoufa had higher sugar yield as well as higher white sugar yield stability. Ranking of
sugar beet cultivars based on WAASB/white sugar yield ratio identified cv. Arta, cv. Asia
and cv. Shokoufa as high yielding with white sugar yield stability. Simultaneous ranking
and selection of cultivars based on 50:50 WAASB/white sugar yield ratio resulted the
same. Therefore, cv. Asia followed by cv. Shokoufa and cv. Arta had relatively higher
WAASBY indices. Considering the results of this study, cv. Asia, cv. Shokoufa and cv.
Arta were identified as high yielding with higher white sugar yield stability.

Keywords: Sugar beet, likelihood test ratio, linear mixed model, simultaneous selection,
principle component.
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