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Introduction: Rapeseed (Brassica napus) is cultivated as a valuable oilseed plant around
the world. Knowledge of the distribution of genotypes plays an important role in
determining their conservation method. Rapid Amplification Polymorphism DNA (RAPD)
as an inexpensive and fast method and no need for basic genome information, is one of the
most widely used molecular markers in determining phylogenetic relationships and
differentiation of different animal and plant species.

Materials & Methods: Twenty-five important rapeseed genotypes were collected from
different parts of the country and after soil preparation; they were planted in greenhouse
conditions in a completely randomized design with three replications. In order to investigate
the genetic diversity, after extracting DNA from leaves, polymerase chain reaction was
performed using RAPD primers. The distinct and reproducible bands of each marker were
scored as either (present) or (absent). The number and percentage of polymorphic loci, Nei's
genetic similarity coefficient among various material, Nei's genetic diversity index,
effective number of allele and Shannon information index was then analyzed by POPGEN
V1.31 software. The corresponding cluster analysis was performed using the unweight pair
Group method with Arithmetic Average (UPGMA) by NTSYS V2.02 software.

Results: Eighty-three polymorphic bands were amplified, the highest and lowest number of
polymorphic bands were observed in primer number 6 and primers number 5 and 8§,
respectively. The polymorphic information content (PIC) was varied from 0.21 to 0.51 and
the Neis genetic diversity was varied from 0.2 to 0.36. Cluster analysis using UPGMA
method and Jacquard coefficient with cofenetic correlation of 0.67 divided the genotypes
into three separate groups. Genotypes placed in groups 1 and 3 are spring and winter
cultivars, respectively. The majority of the genotypes belongs to group2 (84%) originate
from France, Germany, Australia, Iran and Serbia. The lowest genetic distance was
observed between Alenso and Nataly genotypes. The principle coordinate analysis showed
that the first and second components explained the 81.02% of the obtained diversity, which
indicates the appropriate distribution of the studied primers on the genome. Cluster analysis
using UPGMA method divided these genotypes into four separate groups. The correlation
between the two traits, number of days to flowering and number of days until the
emergence of the stem, was equal to 1, positive and significant at the 1% probability level.
Conclusion: Since the Zorica cultivar has high seed and oil yield, this genotype can be used
in crossbreeding programs with Iranian cultivars.
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Table 1: Characteristics of the studied rapeseed genotypes

Number Genotype Genotype Growth Genf)type Genotype
name type type origin code
1 Julius Hybrid Spring Germany Gl
2 Hyola 50 Hybrid Spring Australia G2
3 Alonso Hybrid Winter France G3
4 Delgan Free pollinator Spring Iran G4
5 DK 7170 Hybrid Spring Australia G5
6 Rytmo Hybrid Winter France G6
7 Agamax Hybrid Spring Germany G7
8 Danube Hybrid Winter France G8
9 Hydromel Hybrid Winter France G9
10 Jerry Hybrid Spring Germany G10
11 Garou Hybrid Winter Germany Gl1
12 Hyola 4815 Hybrid Spring Australia G12
13 Zlatna Free pollinator Winter Serbia G13
14 Elvis Hybrid Winter France Gl4
15 Rohan Hybrid Winter Germany G15
16 Trapper Hybrid Spring Germany Gl6
17 Zarfam Free pollinator Winter Iran G17
18 Artist Hybrid Winter France G18
19 Nataly Hybrid Winter France G19
20 Ahmadi Free pollinator Winter Iran G20
21 Hyola 61 Hybrid Spring Australia G21
22 Neptune Hybrid Winter France G22
23 Okapi Free pollinator Winter France G23
24 Zorika Free pollinator Winter Serbia G24
25 DK 7130 Hybrid Spring Australia G25
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Figure 1: RAPD band pattern resulting from amplification of different canola genotypes with primer number 6 on 1.5% agarose
gel; bp: 1kb weight marker (Fermentase); G1-G25: studied genotypes
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Table 2: Name, sequence and diversity indices of RAPD primers in the studied rapeseed samples
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. . Junction Number of Total Polymorphic =~ The number . Polymorphic
Initiator Primer . Nei Shanno . .
temperature polymorph number band of effective ind ind information
fame sequence Initiator bands of bands percentage alleles ndex  nindex content
1 CAGTCATGTT 40 9 11 81.81 1.65 0.36 0.51 0.49
2 CGTTTAACTA 42 10 10 100 1.5 0.34 0.48 0.34
3 ATATATCAGT 44 9 12 75 1.52 0.29 0.43 0.5
4 GTACTGACTA 38 8 11 72.72 1.58 0.31 0.44 0.5
5 GTACTGACTT 40 7 9 71.77 1.56 0.32 0.46 0.49
6 CTAAATTGAT 44 14 17 82.35 1.53 0.31 0.46 0.41
7 AAACTTTGAT 44 9 11 81.81 1.5 0.29 0.44 0.5
8 GGACTCAATA 36 7 9 77.77 1.43 0.27 0.41 0.42
9 ATATATTACG 44 10 10 100 1.27 0.2 0.33 0.21
10 TGCCGAGCTG 37 7 11 63.4 1.35 0.28 0.23 0.41
Mean 11 9 83.25 1.51 0.3 0.44 0.44
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Figure 2: Dendrogram related to the classification of 25 studied rapeseed genotypes based on data obtained from RAPD markers
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Figure 4: Dendrogram related to the classification of winter rapeseed genotypes
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Figure 3: Dendrogram related to the classification of the studied spring

studied based on data obtained from RAPD markers
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Figure 5: Genetic diversity diagram of 25 different canola
genotypes studied using principal coordinate analysis
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Table 3: Analysis of variance of the evaluated traits in the studied spring genotypes

Sources of degrees of MS MS MS MS MS MS MS MS
change freedom X1 X2 X3 X4 X5 X6 X7 X8
Genotype 9 3.68"* 0.17* 4.38%* 2.2%* 15138 1516.92%* 380.99%* 374.03%*
Erorr 20 0.4 0.065 1.168 0.463 112.16 163.43 76.3 98.23
coefficient of variation 19.48 6.52 10.39 9.59 15.46 10.18 14.21 15.69
Aoy ) 5 a0, 0 Jloixl mhaw )0 o pixe )l S f a4y ak s

ns, *, ** non-significant, significant at the 5% and 1% probability levels, respectively
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Continue of Table 3: Analysis of variance of the evaluated traits in the studied spring genotypes

Sources of degrees of MS MS MS MS MS MS MS MS
change freedom X9 X10 X11 X12 X13 X14 X15 X16
Genotype 9 14608 1476.15%* 41.07** 475.11%* 0.001** 1.01%* 0.001* 0.572%*
Erorr 20 1.13 172.1 4.767 123.33 2.34x10™ 0.128 3.13x10™ 0.043
coefficient of variation 16.66 18.95 12.12 13.43 10.52 11.6 12.01 8.95
aoy ) g a0 0 Jloisl pdans )5 Jls pee )0 pixe ué oS Sy sk ok s
ns, *, ** non-significant, significant at the 5% and 1% probability levels, respectively
Seed size X13 Number of branches per plant X9 Number of days to flowering X5 | Number of days to germination
Thousand-seed weight (g) X14 | Number of days until withdrawal ~ X10 Number of days until harvest X6 Hypocotyl length (cm)
Oil content (mg/0.5 g seed) X15 Number of seeds in the pod X11 Number of internodes per plant X7 Leaf length (cm)
Seed protein (mg) X16 Plant height (cm) X12 Number of pods per plant X8 Leaf width (cm)

axfllao 8590 G130 0,len s gif gy Wlawo 31 Jol> srosls (il dulio :F Jgus

Table 4: Comparison of average data obtained from growth traits of spring rapeseed genotypes studied

Genotype Number.of qays to Hypocqtyl length Leaf length Leaf width Number of.days to
germination (centimeters) (centimeters) (centimeters) flowering
Hyola 4815 740.57 3.76+0.25 2b¢ 11.36+1.18 *¢ 8.840.26 *° 43+1.73
Hyola 61 7£0.572 3.860.15 2 13.46£1.37 2 9.63+0.7 2 1061.08 ©
Hyola 50 5£0.57° 3.33£0.28 ¢ 12.840.6 2 10.160.66 2 134+1.97 ¢
DK 7170 5£0.57° 3.760.3 3¢ 9.120.36 © 7.7£0.95 ¢ 18342 ©
DK 7130 740.57 2 3.56+0.32 2b¢ 11.741.57 3¢ 8.46:0.46 P 18043.71 ©
Julius 71 2 3.4+0.36° 10.31.57 ¢ 87413 b 207+2.78
Jerry 540.57" 3.8+0.17 2b° 11.83+0.92 ¢ 8.53+0.11 b° 235+4.59
Agamax 6+0.00 2 3.43+0.35 b 11.9341.1 ¢ 9.33+0.57 2 47+2.64 F
Trapper 541 be 4+0.00 11.660.57 ¢ 9.73+0.64 2 152+1.04 9
Delgan 440,00 © 4+0.00 11.33+0.72 ¢ 7.56+0.2 ¢ 424251 F
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Continue of Table 4: Comparison of average data obtained from growth traits of spring rapeseed genotypes studied

Genotype Number of days until  Number of internodes ~ Number of pods per Nugnbe.r of days Nur}lber of seeds
harvest per plant plant until withdrawal in the pod
Hyola 4815 51425 °¢ 444252 38+1.84 ¢ 87+3.78 1541 o
Hyola 61 12144494 18+3.05° 3441.52°¢ 165+2.5 ¢ 1742.51 b
Hyola 50 148+3.65 2143.6° 431,02 ¢ 190+4.5 9 1741.15 b
DK 7170 194+2.88 © 2142.88° 432,08 ¢ 239427 b 18+1.15 B¢
DK 7130 190+3.57° 2242.51° 61+3.712 2254159 ° 17+1.52 b
Julius 223+5.63 1943.6° 554237 256+1.56 2 11+1.16 9
Jerry 242+3.57 1942.51° 54+2.08 2 272+1.77 111 ©
Agamax 58+4.23 ° 46+1 2 432,35 2b¢ 9741 F 234251 2
Trapper 163+5.3 ¢ 2241° 34436 ° 198+2.08 4 16+2.08 2
Delgan 47445 ¢ 39+1.57 25425 °¢ 85+3.05 20+2.51 %
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Continue of Table 4: Comparison of average data obtained from growth traits of spring rapeseed genotypes studied

Genotype Plant height Seed size Thous;.md Grain Oil content Seed protein
(cm) (cm) Weight (g) (mg/0.5 g seed) (mg)

Hyola 4815 99.33+3.05 0 0.23+0.02 3.73+0.68 * 0.176+0.025 b° 2.060.14 °d¢
Hyola 61 111.33+1.152 0.2+0.01 2b¢ 2.7+0.26° 0.146+0.005 © 1.91+0.126 ¢
Hyola 50 83.33+3.54 B¢ 0.21+0.3 % 2.741° 0.183+0.025 ¢ 23+0.279
DK 7170 99.33+3.05 2 0.17+0.01 ¢ 2.23+0.3 b 0.19+0.026 2 2.66+0.27°
DK 7130 99.3342.5 % 0.1940.01 bede 2.8+0.17° 0.178+0.017 ¢ 1.81+0.129
Julius 7433425 °¢ 0.16+0.01 % 1.8+0.2 ¢ 0.153+0.005 b° 22440317 %
Jerry 103+1.34 20 0.1940.01 bede 2.8+0.2° 0.193+0.005 2 3.039+0.066 2
Agamax 95.66+3.85 2 0.16+0.01 © 1.46+0.3 0.193+0.035 2 2.2440.107 ¢4
Trapper 99+3.56 2 1.66+0.57 2b¢ 3.56+0.56 2 0.22+0.026 2 2.936+0.192 2
Delgan 7342.52 ¢ 1.330.72 > 2.5240.6° 0.163+0.005 ° 1.86+0.26 9¢
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Figure 6: Dendrogram related to the classification of the studied
spring rapeseed genotypes based on growth data
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Table 5: Pearson correlation between measured traits in the studied spring rapeseed genotype
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X15 X14 X13 X12 X11 X10 X9 X8 X7 X6 X5 X4 X3 X2 X1
1 -0.36 X2
1 0.002 0.15 X3
1 07" 03 0.23 X4
1 -0.07 -0.28 -0.16 0.01 X5
1 0.99" 0.04 027  -0.18 004 X6
1 085" 084" 016  -001 003 2003 X7
1 -0.4 0.71" 0.7" 0.04 -0.18 -0.61 0.44 X8
1 -0.21 0.36 -0.43 -0.43 0.44 0.46 -0.26 -0.31 X9
1 -0.41 069" 0877 0997 099" 0.04 027  -0.19 003  XI10
1 0.66° 0665 047 0.57 -0.69" 20.69°  -0.002 0.3 0003  -024 X1l
1 -0.005 0.11 0.17 0.08 -0.16 0.1 0.1 0.25 0.3 0.28 0.32 X12
1 0.16 -0.09 -0.39 0.17 -0.37 0.17 -0.39 -0.38 0.18 0.45 0.33 0.000 X13
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