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Genetic Diversity Analysis of Wheat Cultivars in Shanxi Province
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Abstract : The genetic diversity of 162 wheat varieties in Shanxi province of China was surveyed using 102 SSR
markers. The average allelic variation richness was 3. 94, and the polymorphic information content ( PIC) ranged
from 0 to 0. 810, with an average of 0. 446. This dataset indicated the higher genetic diversity in wheat cultivars.
Particularly , the highest genetic diversity was observed in cultivars that were commercially released during 2000-
2005. According to the genetic distance ,these 162 varieties were divided into eight groups. As expected , these varie-
ties derived from geographic areas were grouped together. Out of these, the third | fourth | fifth | sixth | seventh and
eighth groups represented the highest genetic difference. By analyzing the molecular markers that linked to grain
numbers , thousand grain weight and chlorophyll content,the favorable allelic variations were often detected in mod-
ern but historical cultivars. Importantly , the lower allele frequency at particular agronomic traits highlights a need for
improvement in wheat breeding in Shanxi.
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Table 1 162 wheat varieties bred in Shanxi and the approval of the year

ETRe) B TREFN || T ah TEFD || > Hh g TREFR || T ah T REAF0Y

Code Variety ~ (4F) Year || Code Variety ~ (4F) Year || Code Variety ~ (4F) Year || Code Variety  (4F) Year
1 BWE1LY 1973 42 W53 %5 1996 83 £ 4640 2005 125 1z 5 805 2011
2 WES = 1973 43 W 545 1997 84 WE115 2006 126 38 16 2011
3 EE AR 1973 44 T 56 5 1998 85 B# 218 2006 127 £ZB15 2004
4 T 115 1980 45 H&51%5 1998 86 B85 2006 128 £ZHB105 2004
5 EBEI2S 1980 46 HH 585 1998 87 HH79% 2006 129 & 5902 2008
6 HHE 135 1980 47 Wk 59 5 1998 88 805 2006 130 K113 2016
7 165 1982 48 B 60 5 1999 89 WESLS 2006 131 1 80 2016
8 BE1TE 1982 49 HEe6l 5 1999 90 W85 2007 132 EHK 114 2016
9 HH 185 1983 50 W62 1999 91 Il %3 8050 2007 133 K 1310 2016
10 HH195 1983 51 LA 635 1999 92 WA 84S 2008 134 K 9923 2008
11 L4205 1984 52 EH 655 2000 93 LA 855 2008 135 K182 2013
12 215 1985 53 W 665 2000 94 HF 70 2001 136 K 102 2014
13 HENY 1985 54 W& 675 2000 95 A 207 2002 137 KA 3473 2014
14 235 1985 55 T4 685 2000 96 £ 6135 2008 138 EH9 T 1988
15 W 24 5 1987 56 EET1S 2001 97 Iifs Y7287 2009 139 EE13S 1996
16 HH25 5 1988 57 BET2ES 2002 98 W8S 2009 140 HBR145 1999
17 2715 1989 58 BE 719 2009 99 x 13606 2009 141 HEISS 2004
18 W 285 1989 59 W& 88 S 2009 100 K2 5973 2009 142 WEISH 2002
19 W 295 1989 60 1R 129 2009 101 iz 8 = 2010 143 W85 2008
20 HA4305 1990 61 T35 2002 102 K# 251 2011 144 Ut 4439 2006
21 B35 1990 62 B 745 2002 103 £ 8744 2011 145 Wy 4846 2006
22 WE 325 1990 63 I 615 2002 104 W3 90 5 2011 146 YrIESZ 1831 2005
23 HE3BE 1990 64 K 6878 2002 105 WHZ91S 2011 147 iZB28 5 2004
24 W35 5 1990 65 HK 170 2002 106 WAZ92S 2013 148 B 5 1608 2004
25 T4 36 5 1991 66 H£3f 5608 2002 107 T£94%5 2014 149 B 6172 2002
26 HA 31 1991 67 I 145 2003 108 HH955 2014 150 K 4853 2013
27 HH 385 1991 68 I % 138 2003 109 HHE96S 2014 151 K5 5079 2005
28 395 1991 69 K 6154 2003 110 HF97%5 2014 152 K 6452 2005
29 HH 405 1991 70 B521-30 2003 111 WHEZS 2014 153 K 5022 2009
30 HE 45 1992 71 7R TX-006 2003 112 WHZ995 2015 154 £ 7016 2007
31 HE02 5 1992 72 43 5 2004 113 KA 67 2016 155 £ 6135 2010
32 HH 45 1992 73 HK 65 2003 114 iz 2137 2016 156 £ 6990 2016
33 HE 435 1992 74 IfizE 3158 2004 115 NC206 2009 157 £ 6794 2016
34 W 455 1993 75 Hi 115 2004 116 HE 110 2002 158 & 7080 2016
35 WA 465 1994 76 2 = 2004 117 FEA 1718 2011 159 BANET S 1997
36 L4155 1995 77 Ik 2018 2005 118 HH835 2007 160 R 99 2006
37 EH A8 T 1995 78 Itk 2069 2005 119 B520410 2007 161 M 19 2001
38 k495 1996 79 WE3IS 1974 120 K 7% 6686 2007 162 W 22 2006
39 W50 5 1996 80 IIfi & 2035 2005 121 56 5 2006

40 HHE 515 1996 81 252335 2005 122 It Y8161 2017

41 T 525 1996 82 £ 6359 2005 124 175 2007
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Table 2 The number of alleles and PIC values detected by 102 SSR makers

519 fini SRR SE 23V BAREL| 51 PR SO ZBMER R 51 PR SFAE A ZBMAE BIREL
Primer  Locus Na PIC Primer  Locus Na PIC Primer  Locus Na PIC
wmc24 1A 5 0. 668 cfdl16 2D 3 0.424 wmcl49 5B 5 0. 641
barcl7 1A 5 0.584 wmel8 2D 4 0. 580 wme508 5B 1 0
cfa2129 1A 7 0.713 gwml55  3A 6 0.617 gwml91 5B 1 0
cfa2226 1A 3 0. 155 gwm218  3A 5 0. 603 gwm234 5B 5 0. 695
wmel34 1B 5 0.711 cfa2193 3A 6 0. 686 wme4l5S 5B 4 0. 543
gwml24 1B 2 0. 063 wme50 3A 1 0 cfd266 5D 4 0.528
wmel28 1B 3 0.534 psp3144 3B 6 0.512 barc322 5D 4 0. 659
gwm413 1B 7 0. 680 gwm285 3B 8 0.793 cfd78 5D 5 0. 668
wme419 1B 1 0 wme236 3B 3 0.389 cfd67 5D 3 0.574
ewmd403 1B 1 0 gwml56 3B 1 0 gwml74 5D 8 0.772
gwm268 1B 1 0 gwm247 3B 2 0.272 cfd82 6A 2 0.362
wmel56 1B 1 0 cfd64 3D 3 0. 466 psp3071  6A 8 0.727
gwml1 1B 5 0. 568 gwml6l 3D 4 0.532 cfdl 6A 3 0.219
gwm259 1B 5 0. 698 cfd127 3D 1 0 wmc20l  6A 5 0. 626
barc181 1B 5 0.544 cfd223 3D 5 0. 564 cfe273 6A 2 0.312
cfd72 1D 4 0.612 gwm341 3D 1 0 barc354 6B 5 0.742
cfd83 1D 5 0. 547 wme262  4A 8 0. 810 barc24 6B 5 0. 666
cfd32 1D 4 0. 564 gwml65  4A 3 0.382 barc178 6B 5 0. 447
wmel47 1D 5 0. 445 gwm610  4A 5 0. 687 cfdS 6D 3 0. 456
gwm232 1D 1 0 wme258  4A 3 0.317 cfd45 6D 1 0
gwm337 1D 8 0. 806 gwmd495 4B 6 0. 748 psp3200 6D 4 0. 487
gwm312  2A 6 0.717 gwm513 4B 4 0. 636 gdml27 6D 2 0.218
gwm372  2A 5 0.554 cfa2091 4B 1 0 cfa2110  7A 2 0.259
gwm95 2A 5 0.570 wmc47 4B 3 0.358 cfa2019  7A 3 0.223
gwm512  2A 3 0.479 cfd106 4D 1 0 cfa2123  7A 4 0. 506
gwm3ll  2A 1 0 wme331 4D 3 0.371 wmel68  7A 4 0. 386
gwm249  2A 1 0 cfd23 4D 3 0. 491 wmel7 TA 5 0.575
gwml22  2A 1 0 cfd84 4D 7 0.764 gwm46 7B 7 0. 637
gwm501 2B 5 0. 402 gwml86  S5A 7 0.760 wme396 7B 7 0.719
gwml48 2B 6 0.711 gwm327  5A 5 0. 660 wme517 7B 6 0.774
gwml20 2B 7 0. 766 gwml26  5A 3 0. 287 gwm213 7B 1 0
wme361 2B 3 0.236 gwm291  5A 6 0. 765 gwm295 7D 3 0. 406
cfd53 2D 5 0.727 wme247 5B 3 0. 344 gwm428 7D 4 0. 667
wmc503 2D 4 0.278 gwm271 5B 3 0. 420 psp3123 7D 3 0.411

*3 AEERLENEZFHRMYIZESHEE

Table 3 Genetic diversity within wheat varieties that were released at decades
ER B SRR S L Z R AL ZHEET R
Age No. of resources Average allelic variation Genetic diversity index PIC
1970s 7 1.746 0.332 0.241
1980s 19 2.500 0. 398 0. 347
1990s 34 2.907 0.427 0. 381
2000-2005 4E 38 3.510 0. 469 0.427
2006-2011 4F 35 3.500 0. 456 0.416

2012-2017 4F 29 2.853 0.421 0.377
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Fig. 1 Graphical method allowing detection
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Fig. 2 Population distribution of wheat varieties in this study
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Fig.3 Dendrogram of wheat varieties in Shanxi
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Fig.4 The favorable alleles for agronomic traits in different varieties
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Fig.5 The allele frequency at markers gwm337 and cfe273 that linked to grain numbers
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