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eed and root characteristics are crucial factors for

selecting suitable sugar beet (Beta vulgaris L.)

genotypes for future hybrid production. The Plant
Breeding and Conservation Program at the Desert Research
Center is responsible for evaluating the performance of chosen
sugar beet genotypes under Egyptian conditions. The first seed
production was for six sugar beet genotypes during 2022/2023
and 2023/2024 seasons at Bedouin local community gardens in
Saint Catherine protected area, South Sinai. The second
evaluation root traits were carried out for six genotypes and
check variety of sugar beet during 2023/2024 season at El-
Sharkia governorate. The experimental was carried out using
randomized complete block design with three replicates. The
results indicated that sugar beet genotypes mean squares were
highly significant for all studied traits in both the two seasons of
seed production and season of evaluation root. SKH44-11-6/1/3
(multigerm) genotype recorded highest value of seeds weight
per plant (59.8 and 73.3 g) in the two seasons, respectively.
SKG58-6/3/3 (monogerm), check variety (H.Poly 1) and
SKT48-5/3/3 (multigerm) genotypes were the best in root traits.
H.Poly 1 genotype gave the highest value of sucrose percentage
(17.3%). SKG58-6/3/3 (monogerm) genotype recorded the
highest purity (84.8%). This is a significant step towards
developing sugar beet seeds under Egyptian conditions.
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INTRODUCTION

Sugar beet (Beta vulgaris L.) is a biennial plant belonging to the
Chenopodiaceae family. Sugar beet now accounts for around 45% of global
sugar production and is often regarded as Europe's primary source of sugar.
Sugar is one of Egypt's most significant strategic commodities, and sugar
beets are the country's primary source of sugar production before sugar cane
(Sugar Crops Board in Egypt, 2023).


mailto:khmegahed@yahoo.com
mailto:khaled.megahed75@gmail

388 Khaled M. Bayomi

Before Saint Catherine, Farag (1997) studied the sugar beet
flowering and seed production in Egypt and reported seed weight/plant in
five different genotypes studied varied significantly and ranged from 37.2 to
74.7 g, 100 seed weight ranged from 1.36 to 2.70 g and root weight ranged
from 800 to 2000 g. El-Talkhawy (1992) studied the flowering of sugar beet
varieties and found that significant differences among eight sugar beet
genotypes for seed weight /plant and in 100 seed weight /plant. Younan et al.
(1997) exposing roots to temperature of 4°C with relative humidity of 90%
for 5 months and found that 100 seed weight (g) means ranged from 1.57 to
4.06 g and seed weight per plant means ranged from 13.30 to 23.33 g of
seeds/plant. EI-Sheikh (2003) the nine Egyptian germplasm used in this
study were exposed to chilling vernalization at 4-5°C and 90% relative
humidity from the beginning of June to last week of December 1999, and
found that 100 seed weight (g) means ranged from 2.00 to 3.57 g and seed
weight per plant means ranged from 22.7 to 43.3 g of seeds/plant.

Summers in St. Catherine Town are relatively hot, with a mean
maximum temperature of 36 degrees Celsius (August), while winters are
relatively cool, with a mean low of -7.8 degrees Celsius (February).
Precipitation is less than 50 mm per year, with rare winter snowfall
(Grainger, 2003).

After Saint Catherine, Bayomi (2013) carried out a study on natural
flowering and seed production at Bedouin local community gardens in Saint
Catherine Protected area, South Sinai during 2009-2011 seasons. Found that
tests of significance indicated that the mean squares of seven genotypes were
significant for seed characters and root characters in both seasons. 100 seed
weight means ranged from 2.46 g for EG6 multigerm to 0.69 g for FC723 O-
type monogerm. Line FC723cms recorded the highest sucrose % (17.07 and
18.60%) in two locations. Saint Catherine area can be considered as a
certified area for the production of sugar beet seeds in Egypt, due to its
appropriate environmental conditions for a normal flowering of sugar beet.
Bayomi (2018) studied response some sugar beet genotypes for flowering
and seed production to different locations conditions in Saint Catherine. He
found that 100 seed weight means ranged from 0.98 to 2.46 g and seed
weight per plant means ranged from 18.84 to 30.16 g of seeds/plant. Bayomi
et al. (2022) studied the effect of environment on ten genotypes of sugar beet
under various regions in Egypt. Reported that root length was ranged from
12.42 to 16.29 cm, root diameter ranged from 7.37 to 10.0 cm and root
weight ranged from 528.5 to 1078.7 g

The objective of this study was to evaluate six sugar beet genotypes
(monogerm and multigerm) for seed production and root properties before
selecting the best genotypes for hybrid development.
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MATERIALS AND METHODS

The experiment was set up from 2022 to 2024 and divided into two
sections. The first seed production for six sugar beet genotypes was done out
at a garden community in the Protected Saint Catherine of South Sinai
province. The second study of root properties to seven sugar beet genotypes
was conducted in El-Sharkia province.

Sugar beet genotypes obtained from plant breeding and conservation
program of Desert Research Center (DRC) were three monogerm (SKC59-
5/3/3, SKC59-5/2/3 and SKG58-6/3/3) and three multigerm (SKG75-4/2/3,
SKH44-11-6/1/3 and SKT48-5/3/3). H. Poly 1 multigerm variety (Denmark)
was used as a check variety.

First part seed production: At Bedouin local community gardens in
Saint Catherine protected area, South Sinai; the natural flowering was for six
genotypes during 2022/2023 and 2023/2024 seasons. The six genotypes
were planted on the 15 September of both the two seasons in six locations
isolated about 5km from each other to protect any contamination. The
experimental design was a randomized complete blocks design, with three
replicates. The Plot area was 4.5 m? (3 m long x 1.5m wide) and 30 cm
between plants. The observation of four important traits was recorded from
five randomly selected plants from each plot during harvest (15" June of
both the two seasons). Measurements were recorded on plant height (cm),
number of branches, 100 seed weight and seed weight / plant (g).

Second part root traits: sugar beet genotypes were planted in a
randomized complete blocks design with three replications. Each replicate
contained 7 experimental plots. The plot area was 7.5 m? including 3rows
(5m long and 50 cm wide) and 20 cm between plants. Seed drilling was done
in the 15" of September 2023 of El-Sharkia location. Normal agricultural
treatments were applied. Harvesting was occurred after 210 days (15" of
April 2024). Root characters [root length (cm), root diameter (cm) and root
weight (g)] and quality characters (sucrose %, potassium, sodium, alpha
amino nitrogen and purity %) were recorded from five randomly selected
plants from each genotype in plot. Sucrose percentage was determined by
using Saccharimeter on a lead acetate basis according to the procedure of
Delta Sugar Company (Le-Docte, 1927). Potassium and sodium were
determined by using Flame photometer according to Brown and Lilliand
(1964). Alpha-amino nitrogen according to Pergl (1945). Purity (%)
calculated according to the following equation: Purity (%) = Sucrose
(%)/T.S.S. (%) x 100.

Statistical Analysis

Statistical procedures were done according to the analysis of
variance for a randomized complete block design as outlined by Cochran and
Cox (1957). The treatment means were compared using least significant
difference test at 5% and 1% levels of significance.
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RESULTS AND DISCUSSION

Seed Production

Table (1) shows the results of the analysis of variance for all
genotypes. Significant tests revealed that the mean squares of genotypes
were significant for all tested parameters (plant height, number of branches,
100 seed weight and seed weight / plant) under Saint Catherine conditions
for the two seasons. These results are in the same line with those obtained by
El-Talkhawy (1992), Farag (1997), Younan et al. (1997), EI-Sheikh (2003)
and Bayomi (2013 and 2018).

Table (1). Analysis of variance for plant height, no. of branches, 100 seed
weight and seed weight / plant of six sugar beet genotypes under
Saint Catherine conditions during 2022/2023 and 2023/2024

seasons.
Source d.f Plant height (cm) No. of branches 100 seed weight  Seed weight / plant
(9) (9
2023 2024 2023 2024 2023 2024 2023 2024
Replications 2 0.81 252.54 1.18 8.06 0.016 0.224 4.40 180.37
Genotypes 5 2318.25 2497 .44 12.48™ 1487 0.62"" 0.809™ 126.89™ 387.58™
Error 10 9.19 13.97 0.92 0.96 0.013 0.011 0.93 14.02

**: significant at 0.01 level of probability.

The results presented in Table (2) indicate clearly that, significant
differences were recorded among the different sugar beet genotypes in plant
height. Average plant height was 141.1 and 145.0 cm for the two seasons,
respectively. SKG75-4/2/3 genotype gave the highest value of plant height
(164.4 and 167.5cm) for the two seasons, respectively. While, SKG58-6/3/3
genotype recorded the lowest value of plant height for the two seasons. The
average number of branches was 16.5 and 17.4 for the two seasons,
respectively. The highest value of number of branches was recorded for
SKC59-5/3/3 genotype (19.7 and 20.9) for the two seasons, respectively.
While, SKG75-4/2/3 genotype gave the lowest values of number of branches
in the two seasons, respectively (14.3 and 15.0). The average 100 seed
weight was 1.9 and 2.0 g in the two seasons, respectively. The highest value
of 100 seed weight was recorded for SKH44-11-6/1/3 and SKT48-5/3/3
genotypes (2.4 and 2.6 g) in the two seasons, respectively. Genotype
SKG58-6/3/3 gave the lowest values of 100 seed weight (1.4 and 1.5 ¢
respectively) in the two seasons. In general, all monogrem genotypes
exhibited the lowest values for 100 seed weight. The average seed weight
per plant throughout the two seasons was 51.1 and 60 g, respectively. The
highest value of seeds weight per plant was recorded for SKH44-11-6/1/3
genotype (59.8 and 73.3 g) in the two seasons, respectively. While, SKC59-
5/2/3 genotype gave the lowest values of seed weight per plant (44.3 and
47.8 g) in the two seasons, respectively. Generally, SKC59-5/3/3 genotype
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was the best monogrem genotypes in all traits in the two seasons,
respectively. While, SKH44-11-6/1/3 genotype was the best multigrem
genotypes in all traits except plant height in the two seasons, respectively.
These results are in conformity with those of El-Talkhawy (1992), Farag
(1997), Younan et al. (1997), El-Bagoury et al. (2000), El-Sheikh (2003),
Abo-Elwafa et al. (2006), Kasap and Altuntas (2006), Bayomi (2013 and
2018).

Table (2). Mean performance for plant height, no. of branches, 100 seed
weight and seeds weight/plant of six sugar beet genotypes under
Saint Catherine conditions during 2022/2023 and 2023/2024

Seasons.
Genotypes Plant height No. of 100 seed Seed weight
(cm) branches weight (g) / plant (g)
2023 2024 2023 2024 2023 2024 2023 2024

Monogerm
1-SKC59- 156.1 163.3 19.7 209 16 16 475 514

5/3/3
2-SKC59- 151.7 1548 179 190 15 16 443 478
5/2/3
3-SKG58- 98.2 1003 163 169 14 15 463 50.8
6/3/3

Multigerm

4-SKG75- 164.4 1675 143 155 22 24 501 650
4/2/3

5-SKH44- 1144 1174 165 169 24 26 598 733
11-6/1/3

6-SKT48- 161.8 166.7 146 150 24 26 583 717
5/3/3

Mean 1411 1450 165 174 19 20 511 60.0

LSD 0.05 539 6.65 171 175 0.203 0.188 1.713 6.66
LSD 0.01 756 932 239 245 0.284 0.264 2402 9.34

Root Traits

The results of analysis of variance of all genotypes are presented in
Table (3). Testes of significance indicated that the mean squares of
genotypes were significant for all studied traits (Root length, Root diameter,
Root weight, Sucrose %, Potassium, Sodium, Alpha Amino nitrogen and
Purity %) under El-Sharkia season 2023-2024. Abd Alla (1992) found that
the differences among sugar beet varieties were insignificant for root
characters i.e., root weight/plant, root length and diameter. Nassar (1992)
found that varieties exhibited significant differences in yield and quality
traits. Abo El-Ghait (1993) concluded that location had a significant effect
on root length, root diameter, TSS, and sucrose. Al-Jbawi (2000) found that
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location had a significant effect on root characteristics; weight, length and
diameter, as well as on quality traits; TSS, sucrose and purity %, and yield
traits: root, sugar and top yield (ton/fed).

Table (3). Analysis of variance for root and quality characters of seven sugar
beet genotypes under El-Sharkia during 2023/2024 season.

Source d.f Root Root Root Sucrose %
length diameter  weight (g)
(cm) (cm)
Replications 2 16.55 0.003 3259.35 0.082
Genotypes 6 24.79™ 0.159™  50118.52™ 2.939™
Error 12 4.68 0.017 3285.61 0.037
Source df Potassium Sodium Alpha Amino  Purity %
nitrogen
Replications 2 0.007 0.0003 0.004 0.004
Genotypes 6 0.666™ 0.861™ 0.71™ 25.51™
Error 12 0.006 0.002 0.011 0.007

**: significant at 0.01 level of probability.

The results presented in Table (4) indicate clearly that, significant
differences were recorded among the different sugar beet genotypes in root
characters and quality characters. The average root length was 35.6 cm
where, H.Poly 1 genotype gave the highest value of root length (40.9 cm).
On the other hand, SKC59-5/2/3 genotype recorded the lowest value of root
length (32.1 cm). The average root diameter was 12.96 cm where, both
SKG58-6/3/3 and SKH44-11-6/1/3 genotypes gave the highest value of root
diameter (13.3 cm). Genotype SKC59-5/2/3 recorded the lowest value of
root diameter (12.7 cm). The average root weight was 1936.9 g where,
H.Poly 1 genotype gave the highest value of root weight (2127 g). While,
SKC59-5/2/3 genotype recorded the lowest value of root length weight
(1776.8 g). The average sucrose percentage was 16.03%. H. Poly 1 genotype
gave the highest value of sucrose percentage (17.3%). While, SKC59-5/2/3
genotype recorded the lowest value of sucrose percentage weight (14.7%).
The average potassium was (5.9). SKG58-6/3/3 genotypes gave the lowest
value of potassium (4.9). On the other SKC59-5/3/3 genotype recorded the
highest value of potassium (6.4). The average sodium was (1.7). SKT48-
5/3/3 genotypes gave the lowest value of sodium (1.1). Genotypes SKC59-
5/3/3, SKC59-5/2/3 and H.Poly 1 recorded the highest value of sodium
weight (2.2). The average alpha amino nitrogen was (2.8). SKG58-6/3/3
genotypes gave the lowest value of alpha amino nitrogen (2.3). While,
SKH44-11-6/1/3 genotype recorded the highest value of alpha amino
nitrogen weight (3.7). The average purity percentage was 80.2%. SKG58-
6/3/3 genotype gave the highest value of purity percentage (84.8%). While,
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SKC59-5/3/3 genotype recorded the lowest value of purity percentage
weight (76.2%). Generally, SKG58-6/3/3 genotype was the best monogrem
genotypes in all traits. These results are in conformity with those of Younan
et al. (1997), EI-Sheikh (2003), Bayomi (2013, 2018) and Bayomi et al.
(2022).

Table (4). Mean performance for root and quality characters of seven sugar
beet genotypes under El-Sharkia during 2023/2024 season.

Genotypes Root characters Quality characters
Root Root Root Sucrose Potassiu  Sodiu Alpha Purity
length diameter weight % m m Amino %
(cm) (cm) (9) nitrogen
Monogerm
1-SKC59-5/3/3 33.0 13.0 18224  15.0 6.4 2.2 3.1 76.2
2-SKC59-5/2/3 32.1 12.7 1776.8 147 6.0 2.2 3.1 76.9
3-SKG58-6/3/3 37.2 13.3 19015 171 4.9 1.2 2.3 84.8
Multigerm
4-SKG75-4/2/3 35.6 12.8 1865.5 16.4 6.0 1.6 2.5 81.0
5-SKH44-11-6/1/3 35.0 13.3 2051.7 156 5.9 1.2 3.7 80.4
6-SKT48-5/3/3 35.2 12.8 2013.3 16.1 6.1 1.1 2.4 81.2
7-H.Poly 1 40.9 12.8 2127.0 173 6.0 2.2 2.8 80.6
Mean 35.6 1296  1936.9 16.03 5.9 1.7 2.8 80.2
LSD 0.05 3.85 0.23 101.98 0.34 0.13 0.08 0.19 0.15
LSD 0.01 5.39 0.33 14298  0.48 0.19 0.11 0.26 0.21
CONCLUSION

This work represents a major step forward for the Desert Research
Center's Plant Breeding and Conservation Program in terms of hybrid
generation. In general, the SKC59-5/3/3 and SKH44-11-6/1/3 genotypes
performed the best in seed characteristics. The SKT48-5/3/3 genotype
performed best in terms of root characteristics while; SKG58-6/3/3 genotype
was the best in quality characters. Through this research, it is expected that
the productivity of seeds will be in the range of 350:550 kg/fed, and by using
good agricultural service operations; the yield/fed can be increased. All of
this encourages the trend towards commercial production of sugar beet seeds
to reduce imports.
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