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Genotype code Genotypes Source
Gl Licord Germany
G2 Milena Germany
G3 Sahara Danisco
G4 Celecious Svalof
G5 Sunday Danisco
G6 Talaye Iran
G7 Shiralee Australia
G8 Dante Germany
G9 ARC-2 US.A
G10 ARC-5 US.A
Gl1 SLM-046 Germany
G12 Geronimo Rostica-france
G13 Zarfam (Reg*Caob) Iran
G14 Talent Germany
G15 Rainbow Australia
G16 Opera Sw-sweden

Table 1- Genotypes used in experiment.
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SDS-PAGE esliel b 158 slacws 55 S dobowe by p Kk —1 s

Genotypes: (G1)Milena, (G2) Sahara, (G3) Celecious, (G4) Sunday, (G5) Talaye,
(G6)Shiralee and (G7)Licord.
Figure 1- Separation of soluble leaf proteins of rapeseed genotypes using SDS-PAGE.
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Genotypes: (G8) Dante, (G9) ARC-2, (G10)ARC-5, (G11)SLM-046, (G12)Geronimo,
(G13)zarfam, (G14) Talent, (G15) Rainbow, (G16) Opera
Figure 2- Separation of soluble leaf proteins of rapeseed genotypes using SDS-PAGE.
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Figure 3- Dendrogram obtained from protein markers based on the Jaccard's
coefficient.
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Figure 4- Dendrogram obtained from qualitative of morpho-physiological data based on
the Jaccard's coefficient.
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Figure 5- Histogram of Mantel test for protein marker with morpho-physiological
data. This graph was shown two tailed distribution of P-value (the red arrow revealed
the amount of P-value related to calculated correlation). Thus according to it, the
amount and significance of correlation could be Judged.
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(550 lrosls) puiigp R lal 5 3,8l 4lis w5l -2 Jyis

Licord Milen Sahara Celecious Sunday  Talay Shiral Dante ARC-2 ARC-5 SLM- Gernimo Zarfa Talent Rainb  Opera

a e ee 046 m ow
Milen
a 0.667
Sahar
a 0.500 0.833
Celec
ious 0.800 0.833 0.667
Sunda
y 0.500 0.833 0.667 0.667
Talay
e 0.333 0.667  0.500 0.500 0.500
Shiral
ee 0.800 0.833 0.667 0.667 0.667 0.500
Dante 0.667 1.000 0.833 0.833 0.833 0.667 0.833
ARC-
2 0.500 0.833 0.667 0.667 0.667 0.800 0.667 0.833
ARC-
5 0.800 0.833  0.667 1.000 0.667 0.500 0.667 0.833 0.667
SLM-
046 0.667 1.000 0.833 0.833 0.833 0.667 0.833 1.000 0.833 0.833
Gerni
mo 0.667 1.000 0.833 0.833 0.833 0.667 0.833 1.000 0.833 0.833 1.000
Zarfa
m 0.667 1.000 0.833 0.833 0.833 0.667 0.833 1.000 0.833 0.833 1.000 1.000
Talen
t 0.500 0.833 0.667 0.667 0.667 0.800 0.667 0.833 1.000 0.667 0.833 0.833 0.833
Rainb
ow 0.000 0.167  0.200 0.000 0.200 0.250 0.200 0.167 0.200 0.000 0.167 0.167 0.167 0.200
Opera  0.600 0.667  0.500 0.500 0.800 0.333 0.800 0.667 0.500 0.500 0.667 0.667 0.667 0500 0.250 1

Table 2- Jaccard's similarity matrix based on protein marker (molecular data).
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(15 GWesls) (S5 909 5 9d, 90 SO el p 3,81 4lis Sl -3 Jpus

Licord Milen  Sahara Celecious  Sunday Talaye Shirale Dante  ARC-2 ARC-5 SLM-  Gernimo Zarfa Talent  Rainb Opera
a e 046 m ow
Milen
a 0.56
Sehara 041  0.32
Celeci
ous 036 035 0.36
Sunda
y 035 033 035 0.61
Talaye 026 0.30 0.32 0.46 0.57
Shiral
e 032 044 025 055 039 043
Dante 0.27 045 0.17 0.42 0.52 0.43 045
ARC-
2 039 030 0.32 0.48 0.33 043 044 0.38
ARC-
5 029 033 042 0.50 0.48 039 056 041 040

SLM-
046 029 040 0.29 0.53 0.48 028 033 041 027 0.36

06
oo™ 018 035 024 052 050 035 035 043 029 038 032

Zarf

056 053 032 029 045 043 024 038 030 033 033 029

Taent 029 027 029 057 048 039 047 029 022 036 050 038 027
Rainb

o028 041 028 026 020 022 026 035 020 030 037 025 033 037

Opera  (0.18 0.17 0.37 0.33 0.43 041 029 030 023 045 0.32 0.40 029 045 047 1

Table 3- Jaccard's similarity matrix based on protein marker (Agronomy data).
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Abstract

Oilseed crops such as rapeseed have the important role in the production of energy for
humans. The most important part of plant breeding programs understanding of genetic
diversity to classify population based on different markers for selecting the suitable parents.
In this research, genetic diversity of 16 genotypes of rapeseed was evaluated using SDS-
PAGE protein markers and morpho-physiological traits in the field and laboratory conditions.
Extraction of leaf proteins was performed before physiological maturity and then
concentration of proteins was measured by Bradford method. For separating and patterning of
the extracted proteins, SDS-PAGE technique via poly acrylamide electrophoresis was used.
After staining of proteins by coomassie blue R-250 and scoring of the bands, cluster analysis
was computed based on Jaccard coefficient which that the genotypes classified into 2 separate
groups. Results of cluster analysis based on agronomical traits shown that the studied
genotypes classified into 5 groups. Correlation between morphological and molecular traits
was assessed using Mantel test and significant positive correlation was observed between
them. Thus according to genetic distances between the genotypes, we can use cross between
Milena and Dante for obtain the highest amount of heterosis in future breeding program and
hybridization between Opera and Sahara based on morpho-physiological markers according
to similarity coefficient is justified.
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