[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/ch.15.47.1]

Journal of Crop Breeding Vol. 15, No 47, Autumn 2023 p: 1-13 @ ® @

"Research Paper"

Genetic Variation in Among Seed Vigor of Single Crosses and Top Cross Hybrids
of Sugar Beet

Mohammad Reza Mirzaei

Sugar Beet Seed Institute (SBSI), Agricultural Research, Education and Extension Organization (AREEO), Karaj,
Iran, (Corresponding author: Mirzaie 1346@yahoo.com)
Received: 16 October, 2022 Accepted: 24 January, 2023

Extended Abstract

Introduction and Objective: Germination and seedling emergence potential of monogerm sugar
beet seed in the field, depends on seed quality. Also, crop yield and resource use efficiency of
agricultural inputs depend on successful plant establishment in the field, and it is the vigor of
seeds that defines their ability to germinate and establish seedlings rapidly, uniformly, and
robustly across diverse environmental conditions. Our knowledge of variation in vigor and
function of seed in crop yield, is limited. Accordingly, the quality characteristics of seeds,
including seed vigor, are essential in the process of sugar beet breeding to provide cultivars with
vigor and seed function good in the field. The present study was conducted to evaluate and rank
single crosses and hybrids being improved in terms of different traits of seed vigor and
determining the relationship between them to achieve maximum seed quality.

Materials and Methods: In this study, the seed vigor traits of 22 single crosses and 22 top cross
hybrids, from crossing along with the sugar beet pollinating line, under greenhouse conditions in
Sugar Beet Seed Institute in 2020-2021 were studied. The quality traits of single crosses and
hybrids in two separate experiments in greenhouse conditions, each with 22 treatments were
evaluated in a randomized completely block design with four replications.

Results: The results showed that seedling emergence traits in single crosses and top cross hybrids
resulting from their crossings in sugar beet were influenced by genotype. Genetic variation was
observed between single crosses and hybrids in terms of seed vigor. Hybrids with low abnormal
germination percentage, low non-germinated seeds and high germination uniformity in the
laboratory have a significant increase in seedling emergence compared to other hybrids. Finally,
hybrids that high germination uniformity in the laboratory, had the higher coefficient velocity of
germination and were green in less time.

Conclusion: It seems that the uniformity trait of sugar beet seed germination has a decisive and
significant role compared to the rest of the quality traits in the laboratory and can be used in
breeding programs as an index of seed quality selection; Also, the multivariate cluster analysis
method and the ideal genotype selection index (SIIG) of genotypes based on the qualitative traits
of sugar beet seeds (seedling emergence percentage, seedling emergence rate, mean emergence
time of seedling, emergence uniformity of seedling, mean dry weight of seedling) obtained a
statistically significant difference in the cluster and their ranking in SIIG. It seems that the
germination traits of sugar beet seeds can be used in breeding programs as one of the indexes of
seed quality selection; Therefore, it is expected that selecting and screening superior genotypes
to increase the quality of sugar beet seeds, it will lead to the improvement and increase of seedling
emergence in the field and finally, will be accompanied by an increase in crop yield.

Keywords: Establishment seedling, Germination uniformity, Selection index of ideal genotype,
Seed quality
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Table 1. The analysis of varianceresults of seedling emergence traits of 22 single crosses of sugar beet
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** * ns: Significant at one and five percent probability level and non- significant, respectively.
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Table 2. The analysis of varianceresults of seedling emergence traits of 22 single crosses of sugar beet
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** * ns: Significant at one and five percent probability level and non- significant, respectively.
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Table 3. Meancomparison of seedling emergence traits of 22 single crosses of sugar beet
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8.28 61.44°¢ 5.39« 18.58"¢ 83.33%¢ MS - 940023 * OT-940107 MS-4
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Table 4. Meancomparison of seedling emergence traits of 22 single crosses of sugar beet
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Means with the same letters in each column do not have a statistically significant difference based on Duncan's test at the 5% probability level.
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Means with the same letters in each column do not have a statistically significant difference based on Duncan's test at the 5% probability level.
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Table 5. Selection index values of ideal single crosses and hybrids (SIIG) in order of rank

SIG e SIIG oS SR

Hybrids single crosses
0.98 Hybrid-7 0.90 MS-21
0.76 Hybrid-3 0.83 MS-10
0.71 Hybrid-1 0.76 MS-17
0.68 Hybrid-21 0.73 MS-20
0.64 Hybrid-15 0.73 MS-18
0.64 Hybrid-18 0.70 MS-19
0.60 Hybrid-10 0.70 MS-15
0.59 Hybrid-8 0.69 MS-16
0.59 Hybrid-17 0.67 MS-9
0.58 Hybrid-12 0.65 MS-7
0.52 Hybrid-2 0.63 MS-4
0.50 Hybrid-9 0.62 MS-3
0.46 Hybrid-11 0.61 MS-5
0.46 Hybrid-16 0.57 MS-14
0.42 Hybrid-20 0.57 MS-22
0.39 Hybrid-13 0.56 MS-12
0.39 Hybrid-6 0.53 MS-2
0.38 Hybrid-22 0.53 MS-1
0.33 Hybrid-5 0.51 MS-11
0.22 Hybrid-19 0.48 MS-8
0.19 Hybrid-14 0.24 MS-13
0.06 Hybrid-4 0.11 MS-6
0.50 Mean 0.61 Mean
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Table 6. Correlation coefficients between germination traits in the laboratory and seedling emergence traits in
greenhouse conditions of sugar beet hybrid seeds
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Figure 5. Dendrogram derived from cluster analysis using Ward’s minimum variance method for 22 single crosses
(A) and hybrids (B) with using 6 seed quality traits. The X axis represents the Euclidean distance between the

genotypes and the Y axis represents the genotypes. The clustering of single crosses and hybrids is 5 and 3 clusters,
respectively
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Continued Figure 5. Dendrogram derived from cluster analysis using Ward’s minimum variance method for 22
single crosses (A) and hybrids (B) with using 6 seed quality traits. The X axis represents the Euclidean distance
between the genotypes and the Y axis represents the genotypes. The clustering of single crosses and hybrids is 5

and 3 clusters, respectively
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