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Table 1. The names of evaluated canola genotypes

@, w595 pb ) w595 pb
No. Genotype No. Genotype
1 Cooper 6 SLMO046
2 Sarigol 7 RGS003
3 Hyola401 8 Okapi
4 Hyola308 9 Zabol-9
5 Zarfam 10 Zabol-16
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Table 2. List of primers, primer sequence, annealing temperature, and polymorphism (%)

T 5
No. name annealing polymorphi Sequence
temperature [
1 UBC 8736 43 100 (AC)A
2 UBC 827 50 88/88 (AC)G
1SSR 3 UBC 834 48/5 75 (AC)C
4 UBC 807 43 100 (AG)sT
5 UBC 808 45 71/5 (AG)sC
6 UBC825 48 75 (AC)T
7 TOS 1 60 50 TGTTGGGAATAGTCCCACA
R TIUR I P 8 TOS 2 45 100 TGTTGAATAGTTCCACATT
Retrotransposons 9 TOS 3 37/5 75 TGTTAGAAGTATAATATGT
10 RTR 2 57 85/7 AAGTTGTCTGAGGCTTATGTGACTT
11 TOS1+UBC807 51/5 80
12 TOS1+UBC827 55 100
13 TOS2+UBC807 44 80
14 TOS2+UBC808 45 60
=55
; 15 TOS2+UBC827 47/5 50
combinatory
16 TOS2+UBC834 46/5 75
17 TOS3+UBC807 41 100
18 TOS3+UBC808 41 100
19 TOS3+UBC827 44 85/71
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Table 3. Jaccard similarity coefficients of canola genotypes based on ISSR and IRAP markers

Cooper Sarigol Hyola401 Hyola308 Zarfam SLMO046 RGS003 Okapi  Zabol-9  Zabol-16
Cooper 1.00
Sarigol 0.61 1.00
Hyola401 0.66 0.51 1.00
Hyola308 0.58 0.47 0.56 1.00
Zarfam 0.69 0.71 0.64 0.67 1.00
SLMO046 0.73 0.65 0.58 0.54 0.68 1.00
RGS003 0.61 0.58 0.60 0.71 0.71 0.58 1.00
Okapi 0.55 0.66 0.61 0.48 0.67 0.54 0.54 1.00
Zabol-9 0.73 0.58 0.60 0.59 0.66 0.74 0.65 0.52 1.00
Zabol-16 0.62 0.40 0.59 0.62 0.60 0.68 0.61 0.51 0.71 1.00
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Figure 1. Cluster analysis of canola genotypes using Jacard similarity coefficient and Complete
Linkage method
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Figure 2. Cluster analysis of canola genotypes based on Euclidean distance with UPGMA method
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Table 4. Result of principal component analysis for all characteristics in different treatments of canola

components ailge

Characteristics Slao 1 2 S Ak s
Communality
Radicle length in the first measurement Jol e pSojlal jo azaiy, Job 0.456 0.866 0.071 0.963
Radicle length in the second measurement £90 & pSojlail o azas,, Job 0.423 0.886 0.056 0.967
Radicle length in the third measurement po S ojlil o dzaiy, Jsb 0.458 0.868 0.078 0.97
Shoot length in the first measurement Jol s xSeslail o azddle Job 0.966 0.111 0.072 0.95
Shoot length in the first measurement 090 & pSoslail jo azdile Jsb 0.967 0.102 0.099 0.956
Shoot length in the first measurement Py G S ojlail jo azdils Job 0.971 0.122 0.077 0.964
Radicle fresh weight Axdiy; ¥ 39 0.480 0.763 0.132 0.83
Shoot fresh weight azadls 5 oy 0.955 0.113 0.065 0.929
Radicle dry weight axddy, S )9 -0.312 0.672 0.455 0.756
Shoot dry weight azadle S 5 0.06 0.163 0.837 0.73
Radicle growth rate Az iy, Oy Oy -0.545 0.701 -0.224 0.838
Shoot growth rate azddle 0d ) o 0.448 0.876 0.068 972
Allometric coefficient Sty oo 0.97 0.111 0.082 0.959
Germination percentage S THI SR -0.255 -0.113 -0.804 0.724
Difference of fresh and dry weight of radicle dzdiy, Sis g 5 9 B 0.542 0.718 0.083 0.816
Difference of fresh and dry weight of shoot azaile Sis 5 5 59 S| 0.957 0.108 0.036 0.929
Radicle tissue water percentage azads, céb ol ws o 0.825 0.177 -0.208 0.756
Shoot tissue water percentage axaile el ol as,e 0.869 0.271 -0.023 0.829
Vigor index an el 0.640 0.7 -0.2 0.940
Relative variance s ol )ls 48.48 30.55 9.277
Cumulative variance (%) oibyly orezs doyo 48.48 79.03 88.309
Eigen value dasie A 9.21 5.8 1.76

SIS G lld cod lacadgl iy S jshaie
Farshadfar et al., 2001; Golabadi ef ) <l oo
(al., 2006; Jajarmi, 2009
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Figure 3. Scatter plot of canola based on first (plumule) and second factors (radicle) in factor analysis
method
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Abstract

This study was conducted to grouping of 10 genotypes of canola via ISSR and IRAP markers and
genotype resistance to drought. Eighty five polymorphic bands were produced using 19 individuals
and combinations of ISSR and IRAP, and polymorphism varied between 50 to 100. Cluster analysis
with UPGMA method placed the 10 genotypes in tree cluster, which includes 5, 3 and 2 respectively.
Cluster analysis of germination results based on Euclidean distance with UPGMA method assigned
treatment in four different groups consists of 11, 5, 9, and 15 genotypes respectively. Fisher’s linear
Discriminant Function Analysis confirmed validity clustering analysis with 95%. The second group
had the highest value, for most economical traits. SLM046 genotype could be introduced as resistant
genotype by placing different treatments of its in one group. The fourth group included genotypes that
had low value for most characteristics. Factor analysis results based on principal components showed
that three factors named plumule, radicle and germination percentage, which determined 88.31
percent of total variation. First region was detected as good region on the base first and second factor
evaluation. Genotypes in this area were favorable response to drought stress and could be introduced
as resistant genotype at germination stage.
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