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Study on Genetic Diversity of Winter Wheat Germplasm

Resources with Different Genotypes

GUO Pengyan., REN Jiecheng, ZHAO Jiping. QUAN Baoquan. XU Ying. YUE Maolin
(Institute of Industrial Crops,Shanxi Agricultural University, Fenyang Shanxi 032200, China)

Abstract: To solve the narrow genetic background of wheat varieties, speed up variety renewal and
breakthrough variety breeding, 30 winter wheat germplasm resources at home and abroad were used as
materials to analyze the genetic diversity of 30 germplasms by observing the performance of wheat
germplasms of different genotypes planted in Shanxi province based on the methods of variation analy-
sis,correlation analysis, principal component analysis and cluster analysis. The results showed that the
yield in the plot appeared the highest coefficient of variation with 36.90%, followed by the grain
weight per spike and the number of spikelets per spike was the lowest, with 11.15% ,indicating that
the 30 varieties at home and abroad were rich in genetic yield traits, while the number of spikelets per
spike was relatively stable.Correlation analysis showed that 1 000-grain weight and grain weight per
spike were significantly positively correlated with yield, with correlation coefficients of 0.629 and
0.544 ,which were the main factors of yield.Principal component analysis was conducted on 15 pheno-
typic traits of the tested materials. The cumulative contribution rate of the first six principal compo-
nent factors reached at 77.12% , which were production factor, plant type factor, tiller panicle factor,
grain factor, ripenness factor and panicle factor.Combined with cluster analysis, the tested materials
were divided into four groups.Among them,group | had the lowest yield with poor performance in all
traits,and group [[ had the middle comprehensive traits, belonging to middle stem and middle winter

wheat with excellent material. In addition, the Group [l was a high yield, multiple tillers, multiple
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grains and high 1 000-grain weight specific parent material, while group [V was a tall stem, multiple
grains wheat material. On the whole, the yield of foreign materials was not good,so it was necessary to
select and breed them comprehensively when they were used as parents.
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Table 2 Variation coefficient of 9 quantitative traits

/ / / / / / / / /
cm cm g g kg
68.00 7.80 3.90 5.10 13.00 8.00 27.72 0.20 0.90
109.00 15.60 9.80 10.70 22.00 30.00 45.70 1.60 3.40
83.50 10.53 6.34 7.54 16.77 24.37 35.15 0.86 1.87
41.00 7.80 5.90 5.60 9.00 22.00 17.98 1.40 2.50
SD 11.42 2.09 1.43 1.17 1.87 5.14 4.68 0.28 0.69
CV/Y% 13.68 19.85 22.56 15.52 11.15 21.09 13.31 32.56 36.90
3
Table 3 Correlation coefficient between agronomic traits
X1 X2 X3 X4 X5 X6 X7 X8 X9 X 10 X 11 X12 X 13 X 14 Y
X1 1.000
X2 0.139 1.000
X3 —0.016 —0.315 1.000
X4 0.081 0.277 —0.182 1.000

X5 —0.856** —0.038 —0.302 —0.022 1.000

X6 0.138  —0.193  —0.052 0.000  —0.226 1.000

X7 —0.079  —0.207 0.133  —0.168 0.028 0.297 1.000

X8 0.116 0.057  —0.224 0.073  —0.127 0.023 0.090 1.000

X9 —0.115  —0.130 0.079  —0.150  —0.057 0.088 0.318 0.532* * 1.000

X10  0.284 0.052  —0.268 0.221  —0.286 0.175 0.216 0.096  —0.080 1.000

X1l —0.060  —0.027 —0.003 0.168 0.029  —0.044 —0.145 —0.102 —0.335 0.341 1.000

X12 —0.118  —0.163 —0.109 —0.166 0.032 0.264 0.049  —0.305 —0.003 0.172 0.357 1.000

X13 —0.328 0.178 0.004  —0.305 0.341  —0.426*  0.066 —0.152 0.113  —0.157 0.078 0.066 1.000

X 14 —0.148 0.082  —0.156  —0.196 0.142 —0.002 0.085  —0.208 0.075 0.033 0.169 0.776* * 0.466* * 1.000

Y —0.256 0.065 —0.077  —0.325 0.289  —0.129 0.349  —0.032 0.267 0.111 0.156 0.377*  0.629%* 0.544%* 1.000
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Cluster analysis of wheat germplasm
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