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Regional Performance and Genetic Diversity Analysis on Released
Winter Wheat Varieties in Gansu Province
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Abstract. This article analyzed agronomic character’s genetic diversity and SSR polymorphism of 74
registered winter wheat varieties in Gansu province from 2003— 2014, which located in different Gansu
areas. The agronomic character’s results show that nine genetic diversity indices (H’) of central Gan-
su area were higher than those of other areas, except spike grain weight. The H’ indices of growth
days,spike length, peduncle length and spike grain weight in each area was more than 2. 0. Mean-
while, principle component analysis of agronomic characters indicated three principal components made
86.303% contribution to variation, which offered by height, yield, and duration. However, the gene
bank of winter varieties in central Gansu area was different from that of varieties in Southern and
Eastern areas. Furthermore,42 pairs of primers were designed in genetic diversity by SSR markers.
The result shows that each pair of SSR primer could be detected one to 17 alleles with an average of
seven. A total of 298 alleles had been identified in all varieties. The value of genetic similarity (GS)
varied from 0. 486 to 0. 781 with an average of 0. 605. Based on GS,all the varieties had been divided
into three categories and seven subclasses by clustering analysis.
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Table 1 74 winter wheat varieties released in Gansu province from 2003 to 2014
Code Name Released Code Name Released Code Name Released
year year year
1 23 Zhongliang 23 2003 26 16 Wudu 16 2007 51 27 Lantian 27 2010
2 42 Pingliang 42 2004 27 9821 Longjian 9821 2007 52 101 Longjian 101 2011
3 1 Jingmai 1 2004 28 301 Longjian 301 2008 53 3 Jingmai 3 2011
4 24 Zhongliang 24 2004 29 27 Zhongliang 27 2008 54 31 Zhongliang 31 2011
5 15 Lantian 15 2004 30 43 Tianxuan 43 2008 55 48 Tianxuan 48 2011
6 3 Huandong 3 2004 31 1 Zhongtian 1 2008 56 49 Tianxuan 49 2011
7 2 Lingtai 2 2004 32 1 Longyul 2008 57 4 Longyu 4 2011
8 1 Zhongzhi 1 2004 33 9811 Longjian 9811 2009 58 3 Lingtai 3 2011
9 826 Linnong 826 2004 34 386 Longjian 386 2009 59 28 Lantian 28 2011
10 7230 Linnong 7230 2004 35 29  Zhongliang 29 2009 60 50  Tianxuan 50 2012
11 9343 Longjian 9343 2005 36 45 Tianxuan 45 2009 61 51  Tianxuan 51 2012
12 17 Lantian 17 2005 37 24 Tianxuan 24 2009 62 29 Lantian 29 2012
13 27 Xifeng 27 2005 38 25  Tianxuan 25 2009 63 5  Longyub 2012
14 28 Xifeng 28 2005 39 2 Longyu?2 2009 64 1 Jingmai 1 2012
15 43 Pingliang 43 2007 40 2 Zhongzhi 2 2009 65 30 Zhangdong 30 2012
16 44 Pingliang 44 2007 41 45  Pingliang 45 2010 66 01 Lanhangxuan 01 2012
17 2 Jingmai 2 2007 42 30 Zhongliang 30 2010 67 103 Longjian 103 2013
18 25  Zhongliang 25 2007 43 46 Tianxuan 46 2010 68 30  Lantian 30 2013
19 26 Zhongliang 26 2007 44 47 Tianxuan 47 2010 69 31 Lantian 31 2013
20 18  Lantian 18 2007 45 26 Lantian 26 2010 70 17 Wudu 17 2013
21 19 Lantian 19 2007 46 3 Longyu 3 2010 71 52 Tianxuan 52 2014
22 20 Lantian 20 2007 47 4 Huandong 4 2010 72 6  Longyu 6 2014
23 21 Lantian 21 2007 48 9  Ningmai 9 2010 73 3 Zhongzhi 3 2014
24 22 Lantian 22 2007 49 4 Zhongzhi 4 2010 74 32 Lantian 32 2014
25 23 Lantian 23 2007 50 9555 Linnong 9555 2010
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Table 2 Names, chromosome loci,annealing temperature,and allele number of 42 SSR primers
(s=3H (53 ) Allele

Name and loci Forward primer(5-3") Reverse primer(5-3") Tw/C aumber
Wme24-1AS GTGAGCAATTTTGATTATACTG TACCCTGATGCTGTAATATGTG 60 8
Xgwml136-1AL GACAGCACCTTGCCCTTTG CATCGGCAACATGCTCATC 60 8
Xgwm636-2AS CGGTAGTTTTTAGCAAAGAG CCTTACAGTTCTTGGCAGAA 60 10
Xgwml0-2AL CGCACCATCTGTATCATTCTG TGGTCGTACCAAAGTATACGG 55 6
Xgwm369-3AS CTGCAGGCCATGATGATG ACCGTGGGTGTTGTGAGC 57 6
Xgwm480-3AL TGCTGCTACTTGTACAGAGGAC CCGAATTGTCCGCCATAG 60 8
Xgwmd-4AS GCTGATGCATATAATGCTGT CACTGTCTGTATCACTCTGCT 57 1
Wms637-4AL AAAGAGGTCTGCCGCTAACA TATACGGTTTTGTGAGGGGG 55 1
Xgwm415-5AS GATCTCCCATGTCCGCC CGACAGTCGTCACTTGCCTA 60 4
Wms186-5AL GCAGAGCCTGGTTCAAAAAG CGCCTCTAGCGAGAGCTATG 60 9
Xgwm334-6AS AATTTCAAAAAGGAGAGAGA AACATGTGTTTTTAGCTATC 60 13
Xgwml69-6 AL ACCACTGCAGAGAACACATACG GTGCTCTGCTCTAAGTGTGGG 57 10
Xgwm471-7AS CGGCCCTATCATGGCTG GCTTGCAAGTTCCATTTTGC 60 10
Xgwm 332-7TAL AGCCAGCAAGTCACCAAAAC AGTGCTGGAAAGAGTAGTGAAGC 60 12
Wms550-1BS CCCACAAGAACCTTTGAAGA CATTGTGTGTGCAAGGCAC 60 4
Xgwml24-1BL GCCATGGCTATCACCCAG ACTGTTCGGTGCAATTTGAG 60 8
Xgwm148-2BS GTGAGGCAGCAAGAGAGAAA CAAAGCTTGACTCAGACCAAA 60
Xgwmb501-2BL GGCTATCTCTGGCGCTAAAA TCCACAAACAAGTAGCGCC 55 5
Xgwm264-3BS GAGAAACATGCCGAACAACA GCATGCATGAGAATAGGAACTG 60 4
Xgwmb566-3BL TCTGTCTACCCATGGGATTTG CTGGCTTCGAGGTAAGCAAC 60 6
Wmed13-4BS CACTGGAAACATCTCTTCAACT ACAGGAAAGGATGATGTTCTCT 57 4
Xgwmb538-4BL GCATTTCGGGTGAACCC GTTGCATGTATACGTTAAGCGG 60 8
Xgwml59-5BS GGGCCAACACTGGAACAC GCAGAAGCTTGTTGGTAGGC 55 7
Xgwm499-5BL ACTTGTATGCTCCATTGATTGG GGGGAGTGGAAACTGCATAA 60 17
Xgwmb508-6BS GTTATAGTAGCATATAATGGCC GTGCTGCCATGATATTT 60 3
Xgwm219-6BL GATGAGCGACACCTAGCCTC GGGGTCCGAGTCCACAAC 60 11
Wmsd6-7BS GCACGTGAATGGATTGGAC TGACCCAATAGTGGTGGTCA 57 5
Xgwm333-7BL GCCCGGTCATGTAAAACG TTTCAGTTTGCGTTAAGCTTTG 60 6
Wms106-1DS CTGTTCTTGCGTGGCATTAA AATAAGGACACAATTGGGATGG 60 10
Wms458-1DL AATGGCAATTGGAAGACATAGC TTCGCAATGTTGATTTGGC 55 5
Xgwm261-2DS CTCCCTGTACGCCTAAGGC CTCGCGCTACTAGCCATTG 60 8
Xgwml57-2DL GTCGTCGCGGTAAGCTTG GAGTGAACACACGAGGCTTG 60 2
Xgwml61-3DS GATCGAGTGATGGCAGATGG TGTGAATTACTTGGACGTGG 60 5
Wms52-3DL CTATGAGGCGGAGGTTGAAG TGCGGTGCTCTTCCATTT 60 4
Xgwm608-4DS ACATTGTGTGTGCGGCC GATCCCTCTCCGCTAGAAGC 60 4
Xgwml194-4DL GATCTGCTCTACTCTCCTCC CGACGCAGAACTTAAACAAG 57 1
Xgwml190-5DS GTGCTTGCTGAGCTATGAGTC GTGCCACGTGGTACCTTTG 60 8
Xgwml74-5DL GGGTTCCTATCTGGTAAATCCC GACACACATGTTCCTGCCAC 60 14
Barc196-6DS GGTGGGTTTTATCGAATAGATTTGCT GCGTTTCGTCAAGATTAATGCAGGTTT 58 7
Xgdm98-6DL CCATCCATGAAATGGCG GCCCTTCACTAGCCTTCATG 55 6
Xgwm295-7DS GTGAAGCAGACCCACAACAC GACGGCTGCGACGTAGAG 60 8
Xgwm437-7DL GATCAAGACTTTTGTATCTCTC GATGTCCAACAGTTAGCTTA 60 15
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Table 3 Agronomic characters of released winter wheat varieties from different areas in Gansu province

Character Area Accession Averagig + SD Max. Min. Range
Growth duration/d Eastern Gansu 24 278.00+6.00 a 292.00 270.00 22.00
Southern Gansu 20 252.00+18.00 ¢ 284. 00 199. 00 85. 00
Central Gansu 30 261.00£12.00 b 285. 00 235.00 50. 00
Plant height/cm Eastern Gansu 24 104.8649.21 a 115. 00 87.00 28. 00
Southern Gansu 20 96.16410.46 b 117.00 77.00 40. 00
Central Gansu 30 101.79410. 26 ab 124.00 81. 00 43.00
Peduncle length/cm Eastern Gansu 24 41.9944.41 a 47. 20 32.40 14. 80
Southern Gansu 20 35.87+4.48 b 45. 80 30. 11 15. 69
Central Gansu 30 37.684+5.73 b 47.50 27.40 20. 10
Spike length/cm Eastern Gansu 24 8.09+0.90 b 9.95 6.00 3.95
Southern Gansu 20 8.46+0.71 b 9.70 7.10 2.60
Central Gansu 30 9.45+1.08 a 12.35 7.60 4.75
Spikelets per spike Eastern Gansu 24 17.92+1.06 b 20. 80 16. 10 4.70
Southern Gansu 20 18.77+1.37 ab 20. 60 14.50 6. 10
Central Gansu 30 19.56+1.56 a 21. 80 16. 50 5.30
Grains per spike Eastern Gansu 24 35.42+6.34 a 43.00 22.00 21.00
Southern Gansu 20 38.89+5.38 a 54.70 33. 60 21.10
Central Gansu 30 38.23+£5.91 a 48. 44 27.30 21. 14
Spike grain weight/g Eastern Gansu 24 1.3440.31 a 1. 87 0.50 1. 37
Southern Gansu 20 1.57+0.21 a 1.92 1.07 0. 85
Central Gansu 30 1.56+£0.38 a 2.43 0.90 1.53
1 000-grain weight/g Eastern Gansu 24 35.8044.40 b 46.29 28.23 18. 06
Southern Gansu 20 41,4742.99 a 47.72 37.13 10. 59
Central Gansu 30 39.70+4.63 a 49. 36 31.87 17.49
Eastern Gansu 24 2.67£0.70 a 4.78 1.33 3.45
Sterile spikelets per spike Southern Gansu 20 2.05+0.77 a 3.70 0.90 2.80
Central Gansu 30 2.34+0.98 a 4. 30 1. 00 3.80
Yeild/(kg « hm™?%) Eastern Gansu 24 3 665.70+466.95 4 351.80 2623.50 1 728.30
Southern Gansu 20 6 369.904951.60 7 488.00 3 945.00 3 543.00
Central Gansu 30 5 580.4541 063.05 7 424.25 2 802.00 4 622.25
(P<<0.05),
Averages with different letters are significantly different among the areas at 0. 05 level.
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Table 4 Principal component analysis of ten agronomic characters of released wheat varieties in Gansu province

Parameter Character Prin 1 Prin 2 Prin 3
Eigvector 3.516 2.079 1. 328
Contribution/ % 37.987 28.410 19. 906

Cumulative contribution/ % 37.987 66.397 86. 303
Characteristic vector Growth duration 0.518 —0.207 —0.624
Plant height 0.878 —0.176 0.094
Spike length 0.168 0.195 0.073
Peduncle length 0.924 —0.120 0. 066
Spikelets per spike —0. 050 0.033 0. 304
Grains per panicle —0.085 0. 839 0.226
Grain weight per spike —0.296 0.799 0. 145
1 000-grain weight —0.072 0. 109 0. 088
Sterile spikelets per spike 0.131 —0. 838 0.024
Yeild —0.403 0.065 0.032
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