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Abstract: The genome donor species of common wheat, Triticum turgidum and Aegilops tauschii ,pro-

vide a lot of genetic variations for common wheat improvement. Genetic diversity of the two alien spe-

cies can be introgressed into common wheat via synthetic hexaploid wheat as a bridge. Five spring
wheat lines derived from synthetic hexaploid wheat SHW-L.1 had better agronomic characters than

Gaoyuan 448 and exhibited a high yield potential in Qinghai province. We suggested that the wild and

disadvantage traits of alien species were eliminated during the breeding selection process,but the desir-

able alien chromosomal segments were kept. To find out the distribution of alien chromosomal seg-

ments in the five lines, we analyzed 11 660 polymorphic DArTseq markers with known chromosomal

locations. The results showed that 78 alien chromosomal segments were found (65 donated from A

and B genomes of T. turgidum and 13 from D genome of Ae. tauschii). Out of them,24 segments exis-
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ted in at least three wheat lines, most of which were from A genome, including eight from 2A, four

from 7A.three from 1A.,and three from 6A. Since these lines were selected by mixture selection, these

common alien segments shared by different lines probably harbor key genes or gene clusters favor to

breeding selection. Therefore,they are the main points in the future study.

Key words: Chromosomal segment; Synthetic hexaploid wheat; DArTseq marker
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1 448 (CK)
Table 1 Agronomic traits and yield of SHW lines and Gaoyuan 448 (CK)

Cultiva<r(lir)1e) Plan} Spikellenglh of the Number ‘of Grain numl)ey per spike 1 ()OAOfgrfqin Yield/ﬂ
height/cm main stem/cm available spikelet of the main stem weight/g (kg » hm™?)
B2025 69. 684 1. 30ab 10. 23+0. 15b 18.13+0. 24b 59.13+1.87¢ 41.8240.48ab 7 075.184491.50b
B2026 72.4940. 65bc 10.20+0. 31b 17.40+0. 27b 56.63+1.52bc 45,0740, 20ac 8 187.19+364. 90a
B2027 90. 83+0. 72d 11.37+£0. 36b 17.83+0. 32b 58.7941.72¢ 43.734+0.65ac 6 922. 11+£150. 30be
B2028 65.45+1. 96a 9.74+0. 29a 17.37+0. 29b 52.40+1.28b 41.43+0.20ab 6 932. 64+10. 38bc
B2029 75.64740. 50¢ 9.31+£0. 34a 15.67+0. 49a 48. 6412, 29ab 44,1240, 34ac 8 117.294378. 40a
CK 100. 3240. 88e 9.31+0. 39%a 15.57+0. 29a 45.70%1. 38a 39.2240.17b 6 782.05482. 02bc
(G 0.05 N

Different letters following values mean significant difference among different varieties(lines) at 0. 05 level.

2 2013 B2026

Table 2 Yield of line B2026 in Qinghai provincial region trials for spring wheat in irrigated cropland

Yield/(kg « hm—2

L0 Incrcasf 4r§1c compared
Cultivar(line) Rank creas mpars
Xining  Ping’an  Dulan  Delingha  Gonghe  Huzhu Ledu Mean with Gaoyuan 448/
B2026 5505.00 6 045.00 7 306.50 9 058.50 11 250.00 4 689.00 6 000.00 7 122.00 1 7.85
448 Gaoyuan 448 4335.00 6 570.00 9 361.50 8 247.00 7 665.00 4 378.50 5670.00 6 603.86 3
3 DArT 21
Table 3  Distribution of DArT markers on 21 chromosomes of wheat
Genome Chromosome No. of markers Length of chromoso/me No. of mquers Aver'age distance be/tween
covered by markers/cM per centimol adjacent markers/cM
A 1A 458 487. 21 0.94 1. 06
2A 902 260.91 3.46 0.29
3A 446 280. 38 1.59 0.63
4A 571 252.78 2.26 0. 44
5A 327 299. 06 1.09 0.91
6A 526 199. 95 2.63 0.38
7TA 630 306. 61 2.05 0.49
Total 3 860 2 086. 90 1. 85 0.54
B 1B 1377 556. 95 2.47 0. 40
2B 1 055 209.07 5.05 0. 20
3B 815 306. 21 2.66 0.38
1B 276 160. 41 1.72 0.58
5B 782 296. 25 2.64 0.38
6B 665 170. 82 3.89 0. 26
7B 788 273.93 2.88 0.35
Total 5 758 1973. 64 2.92 0.34
D 1D 205 255.32 0. 80 1.25
2D 537 322.55 1. 66 0. 60
3D 442 296. 06 1. 49 0.67
4D 90 186. 09 0.48 2.07
5D 201 251.12 0. 80 1.25
6D 259 219. 85 1.18 0. 85
7D 308 369. 62 0.83 1. 20
Total 2042 1 900. 61 1. 07 0.93
Total 11 660 5961.15 1. 96 0.51
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Table 4 Chromosomal regions transferred from synthetic SHW-L1 into elite wheat lines

Ratio of the same marker between a line and a
parent to markers from the corresponding parent/ %

Chromosome Position/cM New line
SHW-L1 SY95-71 700-011689  MY68942

1A 206.10~208. 03 B2027 100 66 83 83

449. 60~450. 05 B2025/B2026/B2027/B2028/B2029 100 50 50 50

472.40~475.73 B2025/B2026/B2028/B2029 91/100 58/66 83 66
480.14~482. 56 B2025/B2026/B2028/B2029 90/100 63 36/45 36/45
2A 199. 07~200. 68 B2025/B2026/B2028/B2029 100 77/88 77 55/66
210.59~213.15 B2025/B2026/B2028/B2029 92/100 21/28 21 57/64

214.32~215. 49 B2025/B2026/B2028/B2029 80 60 40 60
220.95~221. 10 B2025/B2026/B2028/B2029 100 57/71 57/71 57/71
222.12~227.05 B2025/B2026/B2028/B2029 96/100 48/51 44/48 48/51
230.40~234.76 B2025/B2026/B2028/B2029 95/96 38~44 33/38 40~45
236.29~240.08 B2025/B2026/B2028/B2029 100 65~68 42~44 50~53

243.29~244.61 B2025/B2026/B2028/B2029 100 75 50 0

3A 17.38~17.82 B2026 100 44 7 33
4A 242.21~242.76 B2026/B2027 100 66 46/60 46/73
243.90~251. 63 B2026/B2027 95 76/82 68/81 62/85

5A 19. 69~20. 66 B2027 100 50 0 0

34.17~38. 33 B2027 100 61 61 46

47.64~49. 48 B2027 100 33 16 33

58.62~59.76 B2027 100 83 58 58

68.92~69.71 B2027 92 57 28 35

76.90~78.78 B2027 100 90 80 80

95.02~97. 00 B2027 100 60 20 20
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4 Continued table 4)

Ratio of the same marker between a line and a
parent to markers from the corresponding parent/ %

Chromosome  Position/cM New line
SHW-L1 SY95-71 700-011689 MY68942
98.25~100. 96 B2027 100 83 66 66
105. 76 ~106. 91 B2027 100 50 75 75
111.66~113. 45 B2027 92 38 46 53
114.89~118. 64 B2027 94 57 52 42
125.31~126. 32 B2027 100 40 20 60
132.12~132. 31 B2027 100 80 0 80
136.73~137.53 B2027 100 62 62 75
6A 10. 34~14.15 B2025/B2026/B2027/B2028/B2029 100 87/93 81/87 68/75
15.45~21. 00 B2025/B2026/B2027/B2028/B2029 92/94 58 71~77 81/84
32.88~33.91 B2025/B2028/B2029 100 83 66 50
188.27~193.76 B2027 77 61 60 68
7TA 9.82~19. 94 B2025/B2026/B2028/B2029 91/95 45 45/47 44~53
21.11~26. 82 B2025/B2026/B2028/B2029 94/97 56 66/69 58/61
30.37~32.57 B2025/B2026/B2027/B2028/B2029 86/100 59/83 40/67 40/59
38.12~39. 27 B2025/B2026/B2028/B2029 91 58 41 41
103.00~103. 87 B2026/B2029 100 66 66 33
1B 192.25~193. 24 B2026 100 66 33 66
1B 403.05~403. 27 B2025 100 66 33 66
1B 524.31~525. 54 B2025/B2027/B2028/B2029 66 41 33 41
1B 538. 88~540. 25 B2025/B2027/B2028/B2029 87 12 25 37
2B 1. 14~4. 39 B2027 91 45 40 37
2B 26.76~27.72 B2027 100 75 75 50
2B 34.29~34.52 B2027 100 50 50 50
2B 61.54~67.41 B2027 97 82 80 43
2B 74.99~76.70 B2027 100 88 88 22
4B 69.50~70. 59 B2025/B2028/B2029 80/90 70 70 70
4B 81.21~81.41 B2027 100 66 66 66
4B 96.62~98.90 B2027 100 45 72 81
5B 6.86~8. 28 B2025/B2028 100 33 66 66
5B 11.50~12.72 B2026/B2029 100 75 75 75
5B 16.29~16. 99 B2026/B2029 100 81 87 50
5B 22.17~23. 34 B2026/B2029 100 61/69 61 76
5B 24.83~25.72 B2026/B2029 100 60 40 0
5B 29.35~30.53 B2027 100 81 90 90
5B 35.15~35.47 B2025/B2026/B2029 100 72/81 36 90
5B 48.60~52. 21 B2026/B2029 94 64 64 64
5B 53.89~58. 65 B2025/B2026/B2029 95/97 66/69 76 76

5B 63.09~63. 15 B2026/B2029 100 50 50 25
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( 4 Continued table 4)
Ratio of the same marker between a line and a
Chromosome  Position/cM New line parent to markers from the corresponding parent/ %
SHW-L1 SY95-71 700-011689 MY68942
5B 64.23~64. 30 B2029 100 80 60 60
5B 65.65~66.77 B2026/B2029 100 14 28 28
5B 69.83~71.10 B2026/B2029 100 57 57 42/57
6B 159.00~162. 70 B2025/B2026/B2027/B2028/B2029 72~717 60~65 10~19 9~18
7B 156.92~157.79 B2027 100 75 75 75
1D 27.22~29. 44 B2027 87 62 50 62
1D 50.92~51. 46 B2027 100 50 50 50
2D 24.15~26.07 B2028 100 87 75 87
2D 111.64~114. 54 B2027 100 72 44 44
2D 182.48~184.52 B2027 83 50 66 66
5D 21.14~21.42 B2027 100 50 50 50
5D 31.67~33.21 B2027 100 70 40 30
5D 34.77~35.70 B2027 91 75 25 33
5D 61.93~62.79 B2027 100 50 0 0
5D 90.99~91. 50 B2027 100 50 0 50
5D 97.27~97.70 B2027 100 75 25 75
5D 104.77~105. 40 B2027 100 66 33 66
6D 164.50~164. 98 B2027 100 50 50 50
QT14 [28-34] 3 s
3 b N
A.B ( ) , QTL
D ( ) , QTL
[7-8,13-15] . i
“ 7, , SHW-L1 s
s °
[u-20] 5 SHW-L1
, SHW-L1 SHW-L1 .
5 s s o
. SHW-L1
AS2255 AS60 o ,
s o s
[23] s ,
, ety AS60
1Dx3. 1° o
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