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Abstract

The fodder beet does not set flower in Egypt. Attempts have been
done to induce flowering in fodder beet, but they have not been
successful due to factors of infertility, So, seeds are importing from
different countries such as France, Bulgaria and Hungary. The
identity of germplasm resources of fodder beet would be a great
value for breeding. Due to the floral biology of fodder beet varieties
and hybrids, the expected genetic variability is high. Isozymes
(Peroxidase and Esterase), seed protein and RAPD {five primers)
markers were used in this study. It was observed that Betarose
and Starmoon have the highest values of germination of the seven
varieties at 4 days and at 10 days. Results revealed that the
genetic similarity matrix ranged from 68.6% to 93.3% for total
isozyme, 61.5% to 94.1% for seed protein, 60.4% to 80.4% for
RAPDs. The overall similarity matrix revealed that the highest
similarity was {82.8%), which occurred between Rota and Jary
followed by Jamon and Starmoon (81.4%) and Rota and Jamon -
(80.0%), while the lowest similarity was {67.5%) between
Vroushanger and Monro followed by (68.9%) Vroushanger and
Rota. The relative information value of each marker can be
evaluated on the basis of its polymorphic information content
(PIC), which ranged from 3.6 to 29%, while general mean was
equal 21.3% with 2 number of alleles in every system.
Heterozygosity ranged from 0.04 in (-esterase to 0.48 in OP-Al19

followed by OP-GO5 0.47.
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INTRODUCTION

The fodder beet does not set flower in Egypt. There have been attempts to

induce flowering in fodder beet, but they have not been successful due to factors of

infertility. Fodder beet (Beta vulgaris L. var.) is grown as a major root crop, which

requires similar husbandry to sugar beet. It can produce substantial yields of high

quality forage and is an excellent supplement to grass silage. Sowing period is during

March — May. Medium dry matter varieties and hybrids tend to have a higher top

ratio root and have a relatively low dirt tare. These can be fed completely to stock.

High dry matter varieties and hybrids tend to sit further in the ground and require a

sugar beet harvester to lift them. Due to the higher dirt tare and hardness of the root,
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these varieties and hybrids may need to chopped and washed before feeding. After
wilting, the tops may be feded to livestock and produce further yields of 3-4 tones of
protein per hectare (Alexander 1971 and Hadjichristodoulou 1976). Fodder beet has
high biomass, and it is salt a tolerant crop. This crop is grown successfully where no
other conventional winter fodder available on marginat land and where brackish water
is available (Khan et al. 2002).

Sugar beet and fodder beet are different varieties and hybrids of the same
species Beta vulgarfs ssp. vulgaris. Sugar beet is used for sugar production, while
fodder beet feeds animals. The new classification system for cultivated plants
distinguishes four cultivar groups: Leaf Beet Group, Garden Beet Group, Fodder Beet
Group and Sugar Beet Group.

DNA content (C-value) of Beta vulgaris 1. is reported to be between 714
and 758 million base pairs per haploid genome { n = x = 9) with variation reported
within subspecies, as well as other cultivated type was (2n=2x =18) (Bennett and
Smith 1976 and Arumuganathan and Earle 1991).The tetrapioidy families having twice
{(2n =4x= 36),the normal chromosomes, were obtained around 1940 {Schwanitz
1938). Plants from the two ploidy level were crossed, producing tripioid hybrids (2n
=3x =27) (Bosemark 1993). A number of molecular marker genetic maps in Sugar
beet have been constructed {Barzen et. al, 1992, Rae et, a/, 2000 and McGrath et.
af, 2007). Many marker systems have been used, most are anonymous, including
restriction fragment length pelymorphisms (RFLPs), randomly amplified DNA
polymorphisms (RAPDs), AFLPs, and SSRs, as well as a few morphological (e.g., color,
seed type) and isozyme markers. Some single nucleotide polymorphisms (SNPs)
within protein-encoding genes are available for mapping in sugar beet (Mohring et.
al, 2004; Schneider ef. al, 2001}, and Pillen et al (1996) determined linkage
relationships among 12 nuclear genes encoding chloroplast thylakoid proteins. Most
maps showed strong clustering of markers in one or two regions of each linkage
group, suggesting restricted genetic recombination, and perhaps are influenced by
the type of marker used (Nilsson et. af, 1997).

In this study molecular analysis for seven introduced fodder beet varieties and
hybrids, and genetic distance, allele frequency and genotype frequency were made
that assess the relationship between introduced varieties and hybrids. This work may
help breeders in the study of field performance.
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MATERIALS AND METHODS

Plant Materials

Two varieties and five hybrids were used in this study; the botanical name of
them is Beta vulgaris L, var. altissina and all are tetraploidy (Tablel).
Germination test

Germination test was carried out in the laboratory, five seeds of 7 varieties
and hybrids were germinated in Petri dishes. Number of germinated seeds was
recorded every five days, length of seedling and number of ieaflets were measured
later.

Table 1. Common names, origin, case breeding, and chromosome number of the
seven-fodder beet.

-No | Common name origin case of breeding | 2n
1 | Rota Hungary variety 18
2 | Vroushanger Hungary variety 18
3 | Beta rose France | hybrid 18
4 | Jamon France hybrid 18
5 | Jary France hybrid 18
6 | Monra France hybrid 18
7 | Starmoon France hybrid 18

Isozymes analysis

For enzymes analysis, 10% Native-polyacrylamide gel electrophoresis (Native-
PAGE) was conducting to identify isozyme variations among studied varieties and
hybrids using two isozyme systems according to (Stegemann et. a/. 1985 and Brown
1978). Isozymes were extracted from the five leaves of seedlings leaf of the seven
varieties and hybrids.
Protein analysis

Total seed soluble protein was extracting by a modifieication of the
procedures of Smith and Payne, (1984) 5 seeds from fodder beet varieties and
hybrids were crushed and transferred to 350 pl of extraction buffer. Extracted soluble
proteins were immigration in one-dimensional electrophoresis SDS-PAGE {Laemmli
1970). The gel was staining overnight in Coomassie brilliant blue-R250 followed by
de-staining solution methanol and acetic acid for 30 min. Gel was further de-staining
in acetic acid unti! background become clear for scoring. Absence and presence
protein bands were referred to using (0) (1) symbol respectively.
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RAPD-PCR analysis
DNA extraction

Genomic DNA was isolated by a modified cetyltrimethylammonium bromide
(CTAB) method (Kidwell and Osborn, 1992) and Sajjanar (2002). and purified by
phenol extractions from bulked leaf samples from five plants{two weeks old). DNA
was checked for its quality and quantity by 1% agarose gel electrophoresis using a
standard containing 100 ng per | L genomic DNA. By grinding one g of leaf sample in
liquid nitrogen using chilled pestle and mortar. CTAB extraction buffer[(N-lauryl
sarcosine, cetyltrimethylammoniumbromide), O. 14 M sorbitol, O. 22 M Tris, :pH 8.0,
0.22 M EDTA, 0.8 M NaCL, which was pre-warmed to 65°C and added to each tube
and placed on a water bath (65°C) for 15 minutes and cooled to room temperature.
Equal volume of chloroform: 'isoamylalcohol (24: 1) was added and vortexed for few
seconds and centrifuged at 13,000 rpm for 10-15 minutes. The supernatant was
transfers to a new eppendorf tube. The DNA was precipated by adding equal volume
of prechilled isopropanol and incubated overnight at -20°C. DNA was recovering by
centrifugation and the peliet washed with 70 percent ethanol and dissolved in 10 TE .
(10mM Tris-HCIlmM EDTA, pH 8.0). DNA concentration was estimating with a
spectrophotometer and by Gel analysis. RNase solution (10 mg ml™) treatment was
give to remove RNA from the samples.
Polymerase chain reaction condition

PCR amplifications were performed in a Master Thermal Cycler-5331-
Eppendorf version 2.30, 31-09, Germany, by loading 20 ul reaction [| x PCR assay
buffer, 200 m dNTP mix (eppendorfl, 20 ng primer (Operon Technologies Inc, Almeda,
CA, USA), 2U Taq. The (DMA)} DNA polymerase (Bangalore Genei, India) and
approximately was 50 ng template DNAI, Five primers used for screening in the
present study. The thermal profile used were 1 cycle of 95°C for 5 min, 40 cycles each
of 94°C for 1 min, 36°C for 1 min and 72°C for 2 min and one cycle each of 72°C for
8 min for amplification. The PCR amplified products had resolved on 1.5 % agarose
gel electrophoresis and visualized by ethidium bromide staining and Gel
Documentation System (UVI Tech, Cambridge, England) photographed the Gel,

Table 2. Randome primers names and their sequences for RAPD-PCR analysis,

Primer name Sequence
QP-A10 5-GTG ATC GCA G-3°~
QP-A19 5'-CAATCGCCGT-3°
OP-G05 57 -CTG AGA CGG A- 3
OP-L16 '5° -AGG TTG CAG G-3
OP-M17 ‘5’ -TCA GTC CGG G- 3
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Band Scoring and Data Analysis: The frequency of two isozymes, protein and
RAPD-PCR polymorphism between 7 fodder beet genotypes were calculated based on
the presence of band as ‘1’ or absence of band as ‘0 (Ghosh ef. a/., 1997). The
genetic associations between varieties and hybrids evaluated by calculating the
Jaccard similarity coefficient for pair-wise comparisons based on proportion of shared
bands produced by primers. Similarity matrices were generated using SPSS (Jaccard
1901). Similarity coefficients were used for cluster analysis of varieties, hybrids were
used SPSS subprogram, and dendrogram, was built based on the UPGMA. Principal
coordinate analysis SPSS was performed to generate a two-dimensional
representation of genetic relationship among seven fodder beet genotypes.
Combined Data analysis.

Various genetic distances and identities can be calculated for any level of the
hierarchy—Nei's and Nei's minimum {original and unbiased, Nei, 1972, 1978), Rogers'
1972) and modified Rogers' (Wright, 1978), and co ancestry (Reynolds et al. 1983).
Clustering analysis is by UPGMA (Sokal and Michener, 1958); bootstrap values and
consistency indices (the number of loci that support each node)

Exact tests for population differentiation (Raymond and Rousset 1995} in
terms of allele frequencies are available, with the option to assign populations or other
groups from the hierarchy to one of two test groups. All of them used as single and
total data for two isozymes, protein and RAPD —-PCR.

Data analysis: The SPSS statistical package version 17.0 was used for statistical
evaluation (SPSS Inc., Chicago, It, USA). Heterozygosity, a measure of allelic

&
H =1-YP?
=1

where £, Is the frequency of the it allele and &is the number of alleles (Nei 1978).

diversity, estimated by:

RESULTS AND DISCUSSION

Germination test

Seed quality refers to genetic purity, germination percentage, vigour,
mechanical integrity, disease and pest infection, size and appearance of seeds. The
determinants of seed quality are purity and germination (FAO-ISTA 1961 ). From
figure 1, it was observed that Betarose and Starmoon have the highest value of the
germination of the seven varieties at 4 days and at 10 days, while, Jary and Jamon
have the lowest values at 4 days and at 10 days (53.33% and 60% as well as 73%
for the two varieties respectively). The color of seedling was red in Beta rose,
Vroushanger, Jary, Rota and Starmoon, -although the color seedling of Jamon was
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yellow, while, the color seedling of Monra was Slash red to yellow. On the other side,
Vroushanger have lowest value (5cm.) of length after 10 days, Monra and Starmoon
have the highest value (ilcm.). Moreover, the highest number of leaflets was in
Monra and Starmoon (6 leaflets), while, the lowest number of leaflets was in

Vroushanger, Jary and Jamon (two leaflets).

Form shows the characteristics of germunation and
seedling for seven varieties imported from fodder beet

120 e Gormination J
100 percentage after four |
daysk
t 80 2 yer
: ﬁ i Germination :
60 g tage after seven |
: 2 percentage after seven
40 < days% 1
. 20 g length after 10 g
0 days{cm.) :

e The number of leaflets

Figure 1. Shows the germination characteristics of different seedling of 7 cultivars and
hybrids of fodder beet imported.

Genotyping and Allele Frequency

The genetic makeup, as distinguished from the physical appearance, of an
organism or a group of organisms; which is the combination of alleles located on
homologous chromosomes that determines a specific characteristic or trait were
means genotyping. Therefore, some unique bands appeared in all molecular markers
in this study as shown in Tables (3 and 4). The relative information value of each
marker can evaluate based on its polymorphic information content (PIC} Table (4).
The imported variety Vroushanger revealed seven unigue bands as follow: bands
No.2 in peroxidase, band No. 6 and band no. 7 in g-esterase and no.5 in pB- esterase
all above were unique bands, which means the genctype was different from the other
genotypes, as well as informs about the possibility of different behavior in field.
Vroushanger gave also with primer RAPD-PCR-OP-A19 two positive unique bands in
200 bp and 1150 bp; primer OP-GO5 gave negative unique bands with Vroushanger in
600 bp. The variety Starmoon exhibited two positive unique bands with peroxidase in
band no.7, and with primer OP-M017 in 2500bp. On other hand, the Starmoon variety
revealed four negative unique bands with primer-OPA19 in 150 bp,OP-GO5 in 200 bp,
and two band with OP-M17 in 900 and 700 bp. Moreover, the Rota variety gave four
bands as unique bands, which were positive band with peroxidase in no.10, and OP-
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A19 in 900 bp; wheteas negative protein marker at 11Kda and with OP-A19 in 750 bp.
Four absent unigue bands in Jar variety produced with protein in 200,170,160,140
KDa.

Jamon variety produced three present unique bands with primer OP-A19 in
250 and 800 bp, and with OP-M17 in 200 bp; the negative unique bands produced by
Jamon with OP-M17 in 150 bp. The Monro variety was give five bands two positive
unique bands with OP-A19 and OP-M17 in2500 and 650 bp respectively. The same
varlety gave three negative bands with the same primers OP-A19 and OP-M17
1050,500 and 1450 bp respectively. The variety Betarose give one present unique
bands with OP-M17 in 350bp.

The analysis of isozyme peroxidase was appeared 39, 32, 7 bands and 82.1%
in total bands, polymorphic bands, monomorphic bands and polymorphism
respectively as shown in Table (3) and plate (1). The data in Table (4) revealed the
allele (a viable DNA coding that occupies a given locus on a chromosome) frequency
in peroxidase analysis give 0.76 in major gene and 0.24 in minor gene for two alleles
with gene diversity 33.5% and with efficient Polymorphic information content (PIC)
26.8 % Table (4) . The a-esterase analysis revealed 55, 20, 35 bands and 36.4% in
total bands, polymorphic bands, monomorphic bands and polymorphism respectively,
(Table 3 and platel). The allele frequency in a-esterase analysis was give 0.89 and
0.11 for major and minor gene by one allele with gene diversity in all varieties and
hybrids by ratio 15.4 in efficient marker (PIC) 12.5%. B- Esterase had 41,6,35 and
14.6% total bands, polymorphic bands, monomorphic bands and polymorphism
respectively (Table 3 and plate 1). The value 0.98 and 0.02 were obtained for major
and minor gene with one allele, 4.1 % gene diversity and (PIC) 3.6%. All above
analysis were co dominant in heredity type. The accumulate enzymes were appeared,
a major allele, minor allele, No. of allele, gene diversity and PIC were 0.86, 0.14, 2,
20% and 16% respectively (Tablé 4).
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Table 3. Levels of polymorphism, unique varieties and hybrids-specific bands, status
of it based on isozymes peroxidase and esterase (Alfa and beta), seed
protein and RAPD- PCR from five primers OP-A19,0P-A10,0P-G05,0P-L16
and OP- M17 data analysis.

No. | analysis Kind of | total polymoarphic monomgrphi % Unique
test bands bands [ polymorphism bands
bands varieties status MW
and
hybrids
1 peroxidase Co 25 32 7 82.1 Starmoon present No.7
dominant
Rota present No.10
vroushang | absent No.2
er ]
2 a-esterase Co 55 20 35 36.4 Vroushang | absent No.6
dominant er
Vroushang | absent No.7
er -
3 B- esterase Co 41 6 35 14.6 vroushang | absent No.5
dominant er
4 protein dorrdnant | 99 50 49 505 absent 200
jary_ KDa.
absent 170
| jary KDa.
absent 160
| jary KD,
absent 140
| jary KDa.
Rata absent 11 KDa.
5 0OP-A19 dominant | 103 101 14 86.4 Starmoon ahsent 150 bp,
Vroushang | present 200 bp,
er
Vroushang | present 1150
er bp.
Jamon resent 250 bp.
Jamon present 850 bp.
present 2500
Monro bp.
absent 1050
Monro bp.
Monro absent 500 bp.
Rota resent 900 bp.
Rota absent 750 bp.
i) OP-A10 dominant | 25 4 21 16 - - -
7 OP-G05 47 19 28 40.4 vroushang | absent 600 bp.
er
* Starmoon absent 200 bp.
8 OP-L16 dominant | 51 2 49 39 - - -
9 OP-M17 dominant | 104 90 14 B6.5 Starmoon present 2500
bp.
Starmoon absent 900 bp.
Starmoon absent 700 bp.
Monro absent 1450
bp.
Monirg resent 650 bp.
Jamon present 200 bp.
Jamon absent 150 bp.
Rota absent 1500
bp.
Betarose resent 350 bp.

The stored seed protein analysis give 99 total bands,50 polymarphic bands,49

monomorphic bands with polymorphism ratio 50.5 % (Table 3 and Figure 1) on the

other hand, the protein analysis give 0.83, 0.17,2, 22.2% and 17.8 % for a major

allele, minor allele, no. of allele, gene diversity % and PIC (Table 4); although protein

is dominant heredity type.
In RAPD-PCR analysis, the primer OP-A19 gave values 103, 89, 14 and 86.4
for percentage total bands, polymorphic bands, monomorphic bands and

polymorphism respectively (Table 3 and Plate 2). In primer, OP-M17 values 104, 90,

14 bands and 86.5% induced with the same traits, which were highest value in all

marker analysis. However, OP-L16 gave the lowest value with the traits 51,2,49 bands

and 3.9% (;I;able 3). In addition, the primer OP-A10 gave quite lowest of value 25, 4,

21 bands and 16% polymorphisms. In the primer OP-G05, 47 bands from total bands,



ABDEL -GHAWAD,M. F,, ef. al. 211

19 bands from polymorphic, 26 bands for monomorphic and 40.4 % polymorphism
were resulted. The allele frequency was appeared in total data RAPD-PCR as following
values: 80 for major allele,0.20 for minor allele in the seven varieties and hybrids as
sample size have two allels, 30 % gene diversity with efficient of RAPD-PCR marker
20% PIC. These values changed at primers alone (Table 4 and Plate 2). The RAPD for
the determination of genetic variation in out crossing species where were no prior
genotypic knowledge is available (Arpaia ef. &/, 2005), (Ashworth et al. 2004) and
{Inoue and Takahashi, 1990).

The general mean of allele frequency were produced from all of markers
slight different from RAPD-PCR, which were 0.80,0.20,26.1% and 21.3% for major
allele, minor allele, gene diversity and PIC (Table 4). It presumed that alleles having
positive effect on traits under selection should have increased their frequencies. In
addition to, those were with positive effect on such traits. In addition to, the
frequency of alleles with large effects should increase or decrease faster than the
frequency of alleles with relatively small effects (Delaney and Bliss 1991). Further
evaluation, adaptation and selection can expected to lead to genetic gain for fresh,
dry and quality vield and related traits. Directional selection and selection environment
had significant effects on shifts in marker allele frequencies. Nevertheless, genetic
diversity maintained within the populations. It is noticeable from Table (1) that multi-
country between the imports of seeds, which Egypt depends largely on the import. Rai
et. al (1999) demonstrated that genetic shifts cccur when pearl millet populations
grown in different selection environments, permitting this crop to be fine-tuned for its
adaptation to the growing environment.

Allele frequency, allele number, genetic diversity for 2ach marker.

T § —aAllele frequency
. "“”""& ,,,,,,,,, § is o
. ~g— (3enotype
i Sarmiple Size
e O, OF DS,
& 0 A & & ,0 & oA I3 <
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< dee‘&dquz O‘Q\'ézv Q&"‘ @“’Q}z@&e@d&‘ <«-g-allele number
-0’:‘:5 &@ Qé ek Gane Diversity
=
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Figure 2. illustration of allele frequency, allele number, genetic diversity for each

marker.
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Clustering analysis and similarity matrix

Isozymes: The isozymes data developed by all isozymes of this study used to
estimate the genetic similarities among the imported seven varieties and hybrids. The
genetic similarity matrix based on all possible pairs of varieties and hybrids ranged
from 68.6 % to 93.3 % (Table 5). The lowest genetic similarity vaiue was between
Jamon and Vroushanger (68.6%), while the highest genetic similarity was noted
between Rota and Jamon, This value was repeat between Jamon and Starmoon
(93.3%) followed by Betarose and Starmoon, Betarose and Rota (92.7%).

Table 4. estimation of Allele frequency, allele number, genetic diversity for each

marker.
Marker Allele Genotype Sample | No.of Allele Gene PIC%
frequency no. size obs. number diversity
Major Minor %
peroxidase 0.76 0.24 1.9 7 7 2 335 26.8
Alpha-Esterase 0.89 0.11 14 7 7 1 154 12.5
beta-Esterase 0.98 0.02 1.2 7 7 1 4.1 3.6
Total Enz. 0.86 0.14 1.5 7 7 2 20 16
protein 083 |017 |16 7 7 2 2222 17.8
OP-Al9 0.72 0.28 1.9 7 7 2 36.6 29.0
OP-L16 0.96 0.04 1.1 7 7 1 51 4.1
OP-A10 0.89 0.11 14 7 7 1 16.3 13.0
OP-G05 0.73 0.27 13 7 7 1 17.3 133
OP-M17 0.75 0.25 1.9 7 7 2 34.4 27.7
RAPD 0.80 0.20 1.8 7 7 2 30 20
Mean 0.80 0.20 1.7 7 7 2 26.7 213

PIC = Polymorphic information content.  No. of obs.= number of observation.
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Plate 1. Isozymes analysis of seven imported fodder beet varieties and hybrids with
peroxidase, Alfa and beta esterase Lane 1: Starmoon; 2-7:, Monro, Jamon,
Jary, Rota, Betarose, Vroushanger

HIERARCHICAL CLUSTER ANALYSIS
Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num +-------- oo + -+ = -
Jamon 3 -+-+
Rota T B o o -

Starmoon 1 -+-4+ F---mmm—mmemeee- +
Belarase <6 w5 2| . »
jary 4 - + |
onro 2 +

Vroushan 7 -- . s

—eent

Figure 3. Cluster analysis of the isozymes peroxidase and esterase (Alfa and beta)
data in case of the introduced fodder beet varieties and hybrids.
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The dendrogram based on genetic similarfties (Fig. 1) separated the seven
varieties and hybrids. It were divided into two main cluster one of varieties and
hybrids, Vroushanger was located in the first cluster. While, all the other cultivar were
grouped in the second cluster, which was separated into‘two subclusters where
variety Monro was alone in the subcluster while the other cluster was comprised
Jamon, Rota, Starmoon and Betarose in the group one and Jary alone in group two.
Seed Storage Protein: The protein data used to estimate the genetic similarity
among seven imported varieties and hybrids and hybrids fodder beet. The genetic
similarity matrix ranged from 61.5% to 94.1% (Table 6). The closest relationship
scored between Vroushanger and Starmoon (94.1) followed by 93.8% similarity
Jamon and Monro, the lowest similarity observed between Starmoon and Jary (61.5
%).

The dendrogram based on seed storage protein similarity matrix (Fig.4)
separated the seven varieties and hybrids and hybrids fodder beet into main cluster,
where variety Jary was placed in separate cluster, while, the second cluster involved
the rest of varieties and hybrids. The second cluster subdivided further into two
subclusters, The first subcluster includes only Rota variety, while the rest of the

cultivars occurred in the second subciuster.

RAPD-PCR Analysis: The RAPD data collected by all primers of this study used to
estimate the genetic similarities among seven varieties and hybrids and hybrids (Table
2). Also, the genetic similarity matrix based on all possible pairs of varieties and
hybrids ranged from 60.4% to 80.4% Table (7). 'I-'he lowest genetic similarity was
between Vroushanger and Monro (60.4%) followed by genetic similarity value
between Vroushanger and Jamon (61.7 %). The highest genetic similarity was
achieved between Rota and Jary (80.4%).The dendrogram based on RAPD-PCR five
primers (Table 2 and Fig. 4) divided into two main clusters distribution of the seven
varieties and hybrids, Vroushanger and Betarose were placed in the duster 1, while,
the second cluster involved the rest of varieties and hybrids. The second cluster
subdivided further into subclusters. The first subcluster includes Jary and Rota in the
same group, on the other side, Jamon was located alone in the second group. The
subcluster two was distributed Starmoon and Monro.
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Table 5. Similarity matrix among seven introduced fodder beet varieties and hybrids

Proximity Matrix

based on isczymes peroxidase and esterase(Alfa and beta) analysis.

Matrix File Input

Case Monro Jamon jary Rota Betarose | Vroushanger

Starmoon .850 .933 .B78 909 927 706
IMonro 878 .865 .800 811 733
Jamon 505 933 905 68

Jary 927 895 710
Rota 527 706
Betarose J74
Vroushanger

M1 23

Seed protein -

q

Figure 4. Seed protein analysis of seven imported fodder beet varieties and hybrids
Lane 1: protein Marker; 2-8: Starmoon, Monro, Jamon, Jary, Rota,
Betarose, and Vroushanger,
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Compared with Isozymes, Protein and RAPDs data showed a relatively slight
separation of the varieties and hybrids These results agree with (Abe et al. 1987) in
isozymes and Reamon-Buttner et al. (1996) in RAPD-PCR. They suggests that the
isozymes and RAPD data may provide a more accurate picture of relationships at the

species level.

Table 6. Similarity matrix among seven introduced fodder beet varieties and hybrids

based on seed protein analysis

Proximity Matrix

Matrix File Input
Case Monro Jamon jary Rota Betarose | Vroushanger
Starmoon 909 971 615 759 875 941
Monro .938 .696 846 .897 839
Jamon 640 .786 .903 .909
lary 737 727 667
Rota 880 .815
Betarose 933
HIERARCHICAL CLUSTER ANALYSIS
Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
CASE 0 5 10 15 20 25

Label Num +-- + -+ + R

Starmoon 1 -4--------- +

Jamon 3 -+ +---t

Monro 2 ----- + e +

Betarose 6 + + + - +

Vroushan 7 ------- + | |

Rota 5 - - + |

jary 4 - - +

Figure 5. Cluster analysis of the seed protein data in case of the introduced fodder

beet varieties and hybrids.
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It is also clear the different composition of genetic varieties and hybrids of

class tetraploid as well as hybrid genetic composition triploid shows how the
difference between the data In the three techniques (Schwanitz 1938 and
Arumuganathan and Eare 1991), Moreover, both methods provided good results in
fingerprinting and identified all cultivars tested. Genetic similarity analysis (UPGMA)
gave different results from RAPD and isozyme date. This could reflect different
properties of both marker types (Samec ef. a/ 1998).

Tabie 7. Similarity matrix among seven introduced fodder beet varieties and hybrids
based on RAPD- PCR data from five primers OP-A19, OP-A10, OP-GOS, OP-
L16 and OP- M17 anaiysls.

Proximity Matrix

Matrix File Input
‘ ACase Monro Jamon jary Rota Betarose Vroushanger
Starmoon 723 696 723 J01 696 .625
- {Monro 674 .745 660 630 604
Jamon .783 .758 711 617
Dary 804 696 688
Rota 737 .687
Betarose 787
HIERARCHICAL CLUSTER ANALYSIS
Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Cornbine
CASE 0 5 10 15 20 25

Label Num + --+ +--- + -+ -+

jary 4 -4 +

Rota 5 -+ + -+

Jamon 3 e + R +

Starmoon 1 -emmmemmeeemmmemme e e + |

Monro 2 - -+ |

Betarose 6 + —

Vroushan 7 - +

Vroushan Vroushang

Figure 6. Cluster analysis of RAPD- PCR data from five primers OP-A19,0P-A10,0P-
G05,0P-L16 and OP- M17 in case of the introduced fodder beet varieties
and hybrids.
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(gialtll | bp M1234567

—f

- OP-M17

Plate 2. RAPD analysis of seven imported fodder beet varieties and hybrids with five
primers (OP-A19, OP-A10,0P-G05,0P-L16 and OP- M17), Lane 1: DNA
Marker;2-8B: Starmoon, Monro, Jamon, Jary, Rota, Betarose, Vroushanger
(the arrows were indicated to the unigue bands).

Combined Data Set

Based on isozymes, seed protein and RAPD-PCR combined analysis, the
overall Similarity matrix (Table 8 and Fig.5) revealed that the highest similarity was
(82.8%) and occurred between Rota and Jary followed by Jamon and Starmoon
(81.4%) and Rota and Jamon (80.0%) , while, the lowest similarity was (67.5%)
between Vroushanger and Monro followed by(68.9%) Vroushanger and Rota. The
dendrogram resulting from the combination of the three systems, isozymes, protein
and RAPDs (Figure 6) separated the seven imported varieties and hybrids into two
main clusters. Betarose and Vroushanger were separated in the first main cluster,
while, the rest of varieties and hybrids were located in the second main cluster, which
were separated further into two subclusters. Jary and Rota grouped together in the
first subcluster, while, the second subcluster were consists of two groups however,
the first group was included Monro only, x:u'hile the second group. was separation
between Starmoon and Jamon.
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Figure 7. Illustration overall similarity matrix among seven introduced fodder beet

varieties and hybrids based on isozymes peroxidase and esterase (Alfa
and beta), seed protein and RAPD- PCR from five primers OP-A19,0P-

A10,0P-G05,0P-L16 and OP- M17 data analysis.

Table 8. Similarity matrix among seven introduced fodder beet varieties and hybrids

based on isozymes peroxidase and esterase (Alfa and beta), seed protein
and RAPD- PCR from five primers OP-A19,0P-A10,0P-G05,0P-L16 and
OP- M17 data analysis,

Proximity Matrix

Matrix File Input

Case Monro Jamon jary Rota Betarose | Vroushanger

Starmoon .790| 814 745 765 .788 707
Monro 776 .766 724 722 .675
Jamon 792 .810 798 691
jary 828 .750 689
Rota 807 713
Betarose 813

The results indicated that the combined-based dendrogram, as well as, the

RAPD-based dendrogram were agreement with Williams et al. (1990), Arumuganathan
and Earle 1991, Virk et al. I(1995), and Shen et al. (1996). Sangeeta Srivastava et al.
(2007}, who found that the much lower values of average genetic similarity based on .
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RAPD (0.27) and ISSR (0.35) indicated the ability of DNA based markers to detect
high degree of polymorphism among these populations suggesting thereby, the
possibility of screening a higher number of anonymous loci in sugar beet using these
molecular markers as compared to iSozymes.

HIERARCHICAL CLUSTER ANALYSIS
Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num + +--- +-- et Fommmmaeee +
jary 4 -+ - +
Rota 5 -+ O — +
Starmoon 1 +- - | |
Jamon 3 e + PR + |
Monro 2 + l
Betarose 6 - + -- +
Vroushan 7 mmmummmmea +

Figure 8. Cluster analysis of the isozymes peroxidase and esterase (Alfa and beta),
seed protein and RAPD- PCR from five primers OP-A19, OP-A10, OP-GO5,

OP-L16 and OP- M17 data in case of the introduced fodder beet varieties
and hybrids.
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Heterozygosity
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Figure 9. illustration different level from allele diversity with moiecular marker used in

this study with seven imported varieties and hybrids.

Generally, combining isozymes, seed protein and RAPD-PCR systems offered
better resolution between seven imported varieties and hybrids Yu et al. (2005)
studied Genetic distances (GDs) based on morphological characters, isozymes and
storage proteins, and random amplified polymorphic DNAs (RAPD) were used to
predict the performance and heterosis of crosses in oilseed rape (Brassica napus L.).
In addition, Jung (2004) were used combined data in work of genetic map and
genetic diversity. Moreover, Sangeeta Srivastava et al. (2007) used GS coefficients of
isozyme, RAPD and ISSR were to cluster the genotypes based on the UPGMA method
and the dendrograms obtained were compared to develop consensus phylogenetic

trees.
Heterozygosity

The observed heterozygosity ranged from 0.04 in p-esterase to 0.48 in OP-
Al19 foliowed by OP-GO5 0.47. The total enzymes, seed protein, RAPD-PCR and the
general mean gave 0.26, 0.31, 0.36 and 0.36, respectively, {Fig. 8 and Table 3). The
level of polymorphism ranged from 3.9 to 89.4,the lowest polymorphism 3.9% with
OP-L16, which reflects the ability of the few disperse between varieties, while, the
highest polymorphism is 89.4 with OP-M17 followed by 89.3 with OP-A19, Low values
of heterozygosity are expected in populations of a recently introduced were in
agreement with Martins ef. al (2007) who found The analysis of isozymes showed a
polymorphism and a Heterozygosity ranging from 25 to 100% and 0.174 to 0.277,
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respectively, This illustrates the extent of high capacity for these primers to
differentiate between items. Moreover, Brown and Langley {1979) determine the level
of Heterozygosity of the most abundant proteins in Drosophila melanogaster aduits
from a natural population. These results support the use of the simpler techniques to
estimate relative levels of genetic divergence between imported varieties.
Recommendations

It could be recommended that the gendtypes Vroushanger, Jamon and Jary
grown with each other was select the best for different envirohments. Selecting one
genctype of genetic makeup to cultivate the following in the same place for the
con¥ergence of tHe genetic material (Jamon and Starmoon), (Rota and Betarose) and
(Rota and Jary).
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