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Introduction
Due to the introgression of undetected inferior gene the pedegree breeding is becoming less informative to detect the gene of interest. 
However, substitution  lines will help us to have a complimentary segment of the whole donor genome within the genetic background of the 
recurrent parents divided into each single lines holding the donor segment on their respective linkage groups.The objective of this study is 
to develop intervarietal substitution lines from two rapeseed varieties having different quality traits and to examine the segregation of the 
donor segment in the backcrossing.

Material and Methods
Express 24 (E24), a short high yielding variety, was used as 
a recurrent parent and the resyntesised rapeseed RS 239, 
artificially synthesised from Brassica olereacea and 
Brassica rapa, was used as a donor plant. By crossing 
RS239 and E24, F1 generation was obtained and then F1 
plants were crossed back to the recurrent parent E24.

Figure 1: Scheme for development of 
intervarietal substitution lines

Result
Both donor and recurrent segments were analysed for all 
offspring in BC1 and BC2 obtained after backcrossing to E24 
and marker assisted selection was undertaken based on 23 
primers combination using AFLP marker. According to our map 
the total genome length is 1327,1 cm, divided in to 22 linkage 
groups (fig.2).

Table 2: The Length  of donor segment in backcrossing 1 &  2
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Figure  2: AFLP map for crossing  of resynthese RS239 x Express

E38M47.803.4
E33M60.2703.3 E38M51.364

12.6
E38M61.151

1

2

E32M60.104

21.7

E35M48.3984.2 E32M48.7201.5 E35M48.250
18.5

E33M49.626
5.6 E38M49.5565.6 E35M48.1151.1 E32M49.2800.0 E38M61.950.0

E32M62.1750.0
E32M51.3200.0
E38M50.6401.1 E32M61.2073.3 E38M47.1202.2
E32M51.2705.8
E32M48.130

E38M59.70
6.8

E35M48.102

14.1
E40M51.320

11.0
E32M62.95

6.1 E32M60.262

19.1

E38M47.2552.3
E38M47.2024.6 E38M50.3500.0
E33M59.6500.0
E32M48.5950.0
E35M48.1473.6 E33M48.33212.0
E33M59.2152.4
E35M60.1598.4
E38M61.3749.7 E33M59.292

3

E32M61.3613.4
E38M47.3453.3 E35M62.247

11.0
E38M60.199

4.4 E32M51.6522.6 E35M48.3467.8
E33M49.2084.5 E40M51.430

10.3
E40M50.120

4

E38M60.952.3 E32M62.6603.4
E32M49.4962.5
E33M59.2407.8
E35M60.103

25.0

E40M62.603.3
E40M62.1071.1 E33M59.1510.0
E32M48.950.0
E32M61.80

0.0 E32M62.228
1.1

E38M51.3421.1 E38M50.45510.1 E33M48.6221.1 E33M60.551.1
E38M47.3751.1 E33M48.60

5

E32M62.96
13.2

E32M51.633.4
E35M62.80

11.3
E35M60.229

16.1

E38M51.770.0
E40M51.900.0
E38M59.2622.2
E40M62.4204.5
E40M62.7602.5
E38M59.2663.7
E38M59.605.0
E38M61.17211.3
E32M61.2600.0
E40M62.3181.2
E38M50.33012.4
E33M59.2231.1
E38M47.40017.3

E40M50.1394.5 E33M60.834.9 E32M51.229

6

E32M62.658

18.2

E32M49.3842.3
E40M51.100

31.7

E38M49.1264.5 E38M51.4303.4 E33M49.3700.1 E33M49.171

27.3

E35M48.177

7

E38M49.436
10.1

E40M62.2452.2
E40M50.60

17.5

E35M60.235
7.0

E40M51.40

30.8

E35M60.-19

8

E33M48.3701.1
E32M60.220

18.8

E38M59.1601.1
E33M59.145

16.0

E38M61.3051.2
E32M51.5535.7
E32M49.3321.1
E32M49.430

11

E32M62.675

21.2

E35M48.6301.1
E38M60.534.5
E35M48.1521.1
E33M48.3521.1
E33M59.2213.3
E38M61.25418.8

E32M51.4932.3
E32M49.435

12

E32M60.109

27.8

E33M48.3873.4 E38M61.220
9.0

E40M50.80
9.0

E40M62.80

13 E35M48.135
8.2

E38M61.2772.2
E40M62.3823.3
E35M62.1790.0
E38M49.3720.0
E32M60.530.0
E38M51.5252.2
E32M51.802.2
E40M50.4100.0
E38M61.4700.0
E32M60.4650.0
E40M51.555.6
E32M60.3950.0
E32M48.44718.8
E38M61.450

14

E32M61.115

14.7

E32M62.430
13.1

E32M49.1802.2
E33M49.1105.6
E33M49.2903.3
E40M62.1230.0
E32M48.4100.0
E35M48.1630.0
E33M48.46221.8
E32M62.332

32.2

E40M51.6401.2
E32M51.325

15

E38M47.4200.0
E40M62.3460.0
E40M62.7151.1
E32M48.2500.0
E32M49.7256.1
E32M60.3887.3
E35M60.1097.8
E32M51.1852.3
E32M61.32

34.2

E38M50.210

16

E33M49.220
13.7

E32M48.430
11.9

E32M62.300
13.0

E32M61.7030.0
E32M61.2041.3
E38M60.165

17

E33M49.85
12.9

E32M62.180

24.1

E40M50.202
7.9

E40M62.45
7.9

E40M50.197
7.9

E40M51.357
7.0

E32M48.455

18.3

E38M47.346

18

E40M50.3672.3
E35M60.127

19

E35M60.218
9.2

E32M62.612
11.8

E38M50.295
11.6

E32M49.146

20 E38M51.197

22.8

E33M60.248

18.6

E33M60.640

21

E38M49.5024.6 E32M61.53

20.4

E32M61.164

22

E38M47.270

24.2

E33M59.2863.4
E33M48.52

12.5
E32M51.217

22.6

E35M48.205
6.7

E32M62.3620.0
E40M51.6270.0
E38M50.6457.8
E33M59.4105.6
E32M48.1809.3
E38M61.150

24.9

E38M59.951.1
E35M48.1854.5
E38M59.1351.1
E38M51.1801.1
E33M60.4332.2
E38M59.2159.0
E38M59.2521.1
E38M51.806.7
E32M60.34117.4

E33M60.443
E38M50.180

E35M62.128

2.2

19.1

10

Table 3: Distribution of donor segments for 18 selected lines in BC2 across the linkage groups

** Whole donor segment Half donor segment short donor segment

Genotyps 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Lin. gr.1 1 2 1 1 1 1 1

2 1 1 1 1 1 2 1 1 1 1
3 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 2 1
5 1 1 1 1 1 1

U. h. 6 1 1 1 1 1
L. h. 6 2 1 1 2 1 1 2 1 1 1 1

7 1 1 1 1 1
8 1 1 1 1 1 1 1 1
9 1 1 1

10 1 1 1 1 1 1
U. h. 10 1 1
Mid. 10 1
L. h. 10 1 1 1

11 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 2 1
14 1 1 1 1 1 1 1 2 1 2 1
15 1 1 2 1 1 1 1 1

U. h. 15 1
L. h. 15 1

16 1 1 1 1 1 1 1 1 1 1 1
17 1 1 1 1 1 1
18 1 1 1 1 1 1 1 1
19 1 1
20 1 1 1 1
21 1 1 1 1 1 1
22 1 1 1 1 1 1
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Table 1: Distribution of donor segments for 10 selected lines in BC1 across the linkage groups

Table 2 depicts the expected and observed mean of the donor 
segment in BC1 and BC2, the observed donor segment shows 
low deviation from the expected in both of the backcrossing, 
however, it was possible to select the whole donor segment in 
BC2 for 19 of the 22 linkage groups that made possible due to 
intense  MAS of the mapping population.

Discussion
Development of intervarietal substitution was successfully developed for tomato, Lycopersicon pennellii, and L. esculentum in only two 
backcrossing ( Eshed and Zemir, 1995). The oil rape seed has 19 chromosome compared to 12 in tomato, although development of a 
substitution line could also be done in the oil rape seed, more generation of backcrossing is needed to discard unnecessary donor 
segments distributed across 22 linkage groups to achieve a defined intervarietal substitution lines.
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Table 4: Comparison of donor segment in BC1 and BC2

No. of Tot al Pop. Select ed Mean of  donor segment s in cM

Backcrossing of MAS lines Expecte d Observed
BC1 90 10 663,6 (50%) 629,0 (47%)
BC2 285 18 331,8 (25%) 255,4 (19%)

BC1 BC2

Min. Max. Mean Min. Max. Mean

Donor segment
RS 23 9 in cM 433,3 737 629 158 368 255
Recom binat ion 6 18 10 6 14 10


