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ABSTRACT

Sugar beet breeding program started in Egypt during the last two decades of
past century by several Egyptian investigators and breeders, the data was very
encouragement. There were three promising multigerm Egyptian sugar beet
genotypes (Eg. 6 , Eg. 26 and Eg. 27) have showed good root weight and good sugar
percentage at several studied locations. The goal of any sugar beet breeding program
is to develop varieties with higher root yield and higher sugar content, better extraction
yield (juice purity), higher seed germination percentages, lower tendency to “bolt” and
higher resistance to diseases and pests.

The objective of this study was to investigate seed properties of the three
promising Egyptian sugar beet genotypes (Eg. 6, Eg. 26 and Eg. 27). Seed samples
were divided into five fractions according to their size (<3.35, 3.35, 4.0, 5.6 and 6.3
mm). The data cleared that "Size 3 = 4.0 mm" the most abundant size in all studied
samples with average (70.0, 71.1 and 58.5%) in (Eg. 6, Eg. 26 and Eg. 27),
respectively. Hundred seed Weight (2.86, 2.90 and 2.54 g), while unit seed Weight
values were (0.028, 0.029 and 0.027 g) for (Eg. 6, Eg. 26 and Eg. 27), respectively.
Germination percentage, faster germination and seedling vigor were the best in large
seed size compared with small seed size.

INTRODUCTION

Sugar content remains generally the most important property in sugar
beet breeding, but breeders have really shifted their focus on to seed quality
following the introduction of genetically monogerm seed in the early 1970s.
Physical properties of kernels, grains, and seeds have been studied by
several researchers in recent years, (Baryeh 2002; Ozarslan 2002; Aydin
2003; Sacilik et al., 2003; Vilche et al., 2003; Amin et al., 2004; Paksoy and
Aydin, 2004 and Haciseferogullari et al., 2005).

Sugar beet seeds provided for growers for commercial production
need to be highest biological quality, uniformity and good seed vigor to
ensure rapid seedling growth to avoid pest and diseases and allow the crop
to compete effectively with weeds. Rapid seedling development is also
important to establish leaf area, provide early leaf cover to fully intercept
incident radiation and maximize crop dry matter and sugar production.

In sugar beet Kasap and Altuntas (2006) studied physical properties
of sugar beet varieties such as (unit seed Weight, thousand-seed Weight,
bulk density, true density, seed volume, angle of repose, and coefficient of
friction on various surfaces).
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They found that the average unit seed mass and 1000-seed mass in
monogerm sugar beet varieties ranged from 0.0117 to 0.0133 g and from
10.77 to 12.00 g, as the moisture content increased from 8.55% to 17.14%.

Rajic et al. (1998) examined the genetic control of characters
determining seed viability and vigor of seed and seedling in sugar beet. Six
characters including percentage of germination, seedling establishment,
weight of 1000 germs, seedling vigor, speed of germination, and
monogermity (monogerm seeds produced by multigerm plants)
Sadeghian and Khodaii (1998) studied the effects of cutting back flowering
stems on seed yields and seed size in sugar beet. They reported that both
studied treatments (cutting the stem down to 15 cm) and (cutting down to 30
cm) produced a significant increase in seed yield and increased the
proportion of smaller seeds (<3.5 mm).

The aim of this study was to investigate seed properties of the three
promising Egyptian sugar beet genotypes (Eg. 6 , Eg. 26 and Eg. 27) to
provided for growers for commercial production in highest biological quality,
uniformity and good seed vigor.

MATERIALS AND METHODS

1. Sugar beet materials:

Sugar beet multigerm seeds used in this study were obtained from
Egyptian Sugar Beet Breeder Team, El-Sabahia, Agricultural Research
Station, Alexandria. Sugar Crop Research Institute, Agricultural Research
Center, Ministry of Agriculture, Egypt.

2. Methods:

In the present study sample seed of the three promising multigerm
Egyptian sugar beet genotypes were divided into five fractions according to
ISO/DIS 7256/1.

Sugar beet seeds, according to ISO/DIS 7256/1, are specified for
single-purpose (monogerm) and multi- purpose (multigerm) drills.

For multi- purpose drills they are differentiated between

Type a: medium round seed 3+ 0.75 mm;

Type b: small seed of regular shape of diameter less than 3 mm;

Type c: large irregular seed of diameter greater than 6 mm;and

Type d: most difficult seed permitted by the manufacturer (e.g. unpelleted
genetically monogerm beet seed).

2.1. Seed fraction:

Seed bulk of the three examined genotypes (Eg. 6, Eg. 26 and Eg. 27)
were divided into 5 fractions according to their size (<3.35, 3.35, 4.0, 5.6 and
6.3 mm), the initial 100 seeds, weight of these genotypes were 2.74, 2.30 and
2.14 g. with c.v. % (10.0, 18.9 and 9.9) for Eg.6, Eg.26 and Eg.27 genotypes,
respectively according to Saleh et al. (2008).

Figure 1 illustrates the five sizes of sugar beet examined seeds. Two
different experiments were used to study seed properties for the three
examined sugar beet genotypes in Petri dishes and germination trays (Figure
2).
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2.2. Petri dishes experiment:

Seeds of the three sugar beet examined materials (Eg. 6, Eg. 26 and
Eg. 27) were soaked in running tap water for twenty four hours and then were
planted on moistened filter paper in Petri dishes (each Petri dish contains 100
seeds). Three replicates were used. Sugar beet seeds were allowed to
germinate at 23° C in an incubator. The germinated sugar beet seeds were
counted and germination percentages were recorded after every four days at
three periods and monogermity were measured also.

Fig. 1: Different sizes of sugar beet seeds.
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Fig.(2): Seed germination (a) in Petri dishes, (b) in germination
trays and ( c¢) seedling weight.

2.3. Germination trays experiment:

Seeds of the three examined sugar beet materials were planted in
germination trays to study germination percentage and monogermity at the
field conditions. Sugar beet seeds were allowed to germinate at open
weather. Germinated seeds were counted and germination percentages and
monogermity were measured.

2.4. Studied characters:
a. Seed characters

- Size average in bulk %.
- 100- seed Weight.

- Unit seed Weight.

- Ability to absorb water.
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b. Germination characters:
- Germination percentage.

- Germination speed.

- Monogermity percentage.

- Seedling vigor.

The unit seed mass, 100- seed weight and seedling weight were
measured with a digital electronic balance with an accuracy of 0.0001 g
(Carman, 1996 and Sacilik et al., 2003).

2.5. Statistical analysis

The experimental design was performed in Randomized Complete
Block Design (RCPD) with three replicates, and the data were analyzed
according to (Snedecor and Cochran, 1990).

RESULTS AND DISCUSSION

1. Seed characters:

Seed samples of the three examined genotypes were divided into five
fractions according to their size (<3.35, 3.35, 4.0, 5.6 and 6.3 mm). Each size
was measured and the average was calculated, Table 1 shows average of
each size in the sample. The data showed that "Size 3" = 4.0 mm" was found
the most abundant size in all studied samples with an average of (70.0, 71.1
and 58.5%) in (Eg. 6, Eg. 26 and Eg. 27), respectively.

Hundred seed Weight data in Table 1 proved that "Size 3" had values
of (2.86, 2.90 and 2.54 g), while unit seed Weight values were (0.028, 0.029
and 0.027 g) for (Eg. 6, Eg. 26 and Eg. 27), respectively. The method of
selecting viable sugar beet seed from a mixture of viable and non-viable
seeds, viable seeds absorb much water when immersed in water and expand
appreciably, while non-viable seeds expand only slightly because less water
is absorbed. Table 1 represents imbibed 100 seed Weight /g; the data
indicated that all five sugar beet seed Egyptian size absorbed water twice
their weight, indicating that all studied sizes were viable.

Table 2 represents seed size and weight of four commercial varieties
(Glorius, Toro, Farida and Despreze) the data cleared that seed size of
(Glorius and Toro) was 4.0 mm, while for (Farida and Despreze) it was 5.6
mm. Hundred seed Weight was found (1.54, 1.62, 2.17 and 2.82 g), while unit
seed mass was (0.015, 0.016, 0.024 and 0.029 g) for (Glorius, Toro, Farida
and Despreze), respectively. Comparison with sugar beet commercial
varieties based on hundred seed Weight and unit seed mass of Egyptian
sugar beet genotypes was proven to be superior compared with commercial
varieties.
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Table 2: Seed size and weight of four sugar beet commercial varieties

Varieties Size 100- seed mass | Unit seed mass
Glorius 4.0 mm 1.54 gm 0.015gm
Toro 4.0 mm 1.62 gm 0.016 gm
Farida 5.6 mm 2.17 gm 0.024 gm
Despreze 5.6 mm 2.82 gm 0.029 gm

2. Germination characters:

Germination characters (germination percentage, monogermity and
seedling vigor) were studied. Table 3 represents the data germination,
monogermity and germination percentage at three periods (speed of
germination). The data indicated that percentages of total seed germination
were associated with seed size, the lower seed germination percentage was
found in small seed size (1 and 2) at all studied genotypes. Best germination
percentages were found in the large seed size. There were negative
correlation between monogermity and seed size, highest values of
monogermity was found in (size 1), while lowest one was found in large seed
size.

Table 3: Germination percentage and monogermity in petry diches at
three periods (four days per period)

. Germination percentage Monogermity
Genotypes | Size |5 ZodT T Period Il | Period Il | Total %
1 20.7 8.7 3.3 327 97.0
2 59.3 14.7 3.3 773 875
Eg. 6 3 83.3 93 0 926 38.6
4 947 2.7 0 97.4 13.6
5 89.7 235 0.2 927 10.1
1 473 13.3 13 61.9 88.1
2 80.0 47 0.7 85.4 69.0
Eg. 26 3 86.0 47 27 93.4 416
4 947 0.7 0 95 4 16.9
5 953 0.7 0 96.0 6.5
1 353 12.3 0.7 483 97 1
2 733 93 0 82.6 76.5
Eg. 27 3 88.7 47 0.7 941 43.0
4 92.0 55 0 975 11.9
5 947 1.0 0 957 12.0

After first four days germination percentages of large seeds (size 3, 4
and 5) completed most of its germination in period one, while small seed
(size 1 and 2) completed its germination after 12 days at third period, which
meaning large seed faster in germination.

Table 4 illustrates the data of seed germination percentage and
monogermity in germination trays, the data showed the same direction of
data whereas larger seeds produced the best germination percentages,
faster germination and highest percentages of multigerm seeds.
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Table 4: Germination percentage and monogermity in germination trays

Genotypes Germination percentage %
Size 1 Size 2 Size 3 Size 4 Size 5
Eg. 6 33.0 77.8 72.2 77.8 93.9
Eg. 26 22.2 27.8 61.1 66.7 87.9
Eg. 27 38.9 77.8 72.2 83.3 78.8
Monogermity %
Eg. 6 914 86.7 23.3 45.0 54
Eg. 26 100.0 66.7 45.0 50.0 7.0
Eg. 27 100.0 86.0 44 .4 33.3 6.7

To detect seedling vigor in the five studied seed size categories the
seedlings were weighted after 20 days from planting and the data are given in
Table 5. These data indicated that there were significant differences between
the three studied genotypes and between five seed size in seedling weight,
these data are in agreement with that reported by Mukasa and Ogata (2001)
who studied the relationship between early growth and seed characters in 69
three-way crossed hybrid lines and three cultivars of sugar beet. They found
that in all plants examined, total dry weight of the plants in the early growth
period tended to be larger with heavier seed weight and shorter average
germination period. The effect of germination period on early growth was
larger than that of true seed weight on the basis of standard deviation and the
true seed weight mainly affected the growth at the very early growth period.
Burris et al.(1971and 1973) Hopper et al.( 1979) reported that larger soybean
seeds produced larger embryos and exhibited higher respiratory rates, faster
germination and greater emergence potential than smaller seeds.

Table 5: Mean of seedling weight after 20 days from planting in
germination trays .

Genotypes - - - Size - -
Size 1 Size 2 Size 3 Size 4 Size 5 Mean
Eg. 6 0.138 abc | 0.123 bed | 0.135abc| 0.155a 0.147 ab | 0.140 a
Eg. 26 0.115cde | 0.112 cde | 0.102 def | 0.125 bed | 0.122 bede | 0.115 b
Eg. 27 0.065g 0.081fg | 0.094 ef | 0.100 def | 0.100 def | 0.088 c
Mean 0.1061b | 0.105b | 0.110ab | 0.126 a 0.123 a
Conclusion:

Good seed quality is the result of successful interaction between seed
breeding, seed multiplication and seed processing. Breeding selects the
required genes. Multiplication ensures that the raw materials are produced
under optimum, controlled conditions, whereas processing includes
subsequent cleaning, sorting, pelleting and coating of commercial seeds. In
the present work if sugar beet breeding program can be shifted seed size to
(5.6 mm) in the future the data well be expellant.
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Table 1: Seed size and weight of three Egyptian sugar beet genotypes
Eg. 26

Genotypes Eg. 6 Eg. 27

Size 1| Size 2| Size 3| Size 4|Size 5| Size 1| Size 2 |Size 3| Size 4 |Size 5

Size Size 1| Size 2| Size 3 | Size 4 |Size 5

Code 301 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309 | 310 | 311 312 | 313 314 315

Size by mm |[<3.35| 3.35 | 4.0 5.6 6.3 |<3.35| 3.35 | 4.0 5.6 6.3 |<3.35| 3.35 | 4.0 5.6 6.3

Averagein | o |\ 45 | 700 | 201 | 39 | 47 | 81 | 711 | 134 | 27 | 133 | 200 | 585 | 7.1 1.1

bulk %
100- seed 085 | 153 | 286 | 459 | 581 | 0.86 | 1.44 | 290 | 433 | 576 | 093 | 1.65 | 254 | 497 | 6.13

mass g

Imbibed 100 -| , 1o | 545 | 457 | 876 | 121 | 211 | 314 | 466
seed mass g

Unitseed |, 119 | 0.015 | 0.028 | 0.045 | 0.059 | 0.009 | 0.015 | 0.029 | 0.041
mass g

873 | 123 | 210 | 3.24 | 468 | 8.61 12.7

0.061 | 0.009 | 0.017 | 0.027 | 0.050 | 0.062
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