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Phenotypic Variation Analysis and Evaluation of Agronomic Traits
of Several Highland Barley in Xizang

DONG Xin,DAI Yuyang,Qianggiuwangmu, LI Menghan
(Laboratory of Molecular Breeding of Plateau Grops, College of Plant Science, Xizang Agricultural and Animal Husbandry University, Ny-
ingchi Xizang 860000, China)

Abstract: To analyze the genetic diversity of Highland barley germplasm resources in Xizang, screen out excellent barley germplasm, and
provide an important basis for barley germplasm innovation and new variety breeding. This study used variation coefficient, correlation, prin-
cipal component and cluster analysis methods to systematically evaluate 39 barley germplasm resources in Tibet in multiple dimensions. By
constructing a comprehensive index evaluation system, the quantitative analysis and classification of the genetic characteristics of the samples
were realized. The variation coefficient of 39 barley germplasm agronomic traits ranged from 11.70% to 68.80% , and there were different cor-
relations among 12 agronomic traits. Among them, the appropriate improvement of agronomic traits such as grains number per spike, spike
length, and the spikelets number per spike could be increase yield of barley accordingly. The results of principal component analysis showed
that the cumulative contribution rate of the phenotypic traits of barley germplasm reached 86.995% , and a total of 7 principal components
were extracted. The comprehensive score F value of each principal component was calculated by using the standardized principal component ei-
genvalues to obtain the top 3 barley germplasm resources with excellent comprehensive traits. Thirty-nine samples of barley germplasm were
divided into three major groups, the number of materials,included Group I, II and III, were 37, 1, 1, respectively. In this study. a multidi-
mensional phenotypic analysis of barley germplasm materials was carried out, and the results showed that there was significant genetic varia-

tion among different agronomic traits indicators of the test materials. It is scientifically reasonable to conduct the systematic evaluation of bar-
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ley germplasm resources by using multivariate statistical methods. By establishing a comprehensive evaluation model based on standardized

principal component weights, a quantitative analysis of the phenotypic characteristics of the germplasm materials can be realized for providing

a reliable basis for genetic improvement. The germplasm with excellent traits such as Q9, Q3 and Q34 were further screened out, which can

provide choices for barley breeding improvement and market promotion. The grains number per spike, spike length, and spikelets number per

spike can be used as trait indexes for the evaluation of highland barley germplasm, which can be used for the genetic improvement of agronom-

ic traits of barley and the innovative utilization of germplasm resources in Xizang.
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10 LZQ1 23 Q105 36 Q23
11 Q110 24 Q41 37 Q80
12 Q68 25 L2Qs8 38 Q75
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i i 42 K Y1 Y2 Y3 Y4 Y5 Y6 Y7 F LA HEA
Q9 2.413 1.900 1.754 0.360 0.362 0.183 0.067 0.765 1
Q3 2.316 2.133 0.982 0.528 0.432 0.445 0.366 0.741 2
Q34 1.207 1.635 1.627 0.156 0.579 0.306 0.525 0.732 3
Q98 1.509 1.994 1.266 0.247 0.441 0.249 0.300 0.714 4
Q96 1.648 1.674 1.243 0.115 1.270 0.282 0.104 0.702 5
Q23 1.441 2.388 0.283 0.846 0.334 0.321 0.657 0.701 6
QIV 1.237 1.919 1.441 0.404 0.254 0.193 —0.130 0.695 7
Q13 1.976 1.690 1.580 0.032 0.558 0.256 0.076 0.684 8
Q66 0.863 1.538 1.001 0.721 0.263 1.198 0.117 0.680 9
Q53 1.301 1.758 1.070 0.504 0.419 0.249 0.195 0.652 10
Q80 1.639 1.290 1.871 0.201 0.321 0.149 0.060 0.644 11
Q67 2.128 1.577 1.378 0.169 0.325 0.237 0.266 0.631 12
Q11 1.470 1.419 0.942 0.469 0.279 0.172 0.276 0.547 13
T15 1.823 1.739 0.724 0.093 0.183 0.138 0.663 0.546 14
Q44 0.866 1.226 0.714 1.135 0.201 0.323 0.286 0.545 15
L2Q8 2.286 1.505 0.810 0.179 0.299 0.180 0.719 0.543 16
LZQ5 2.384 1.891 0.638 —0.196 0.228 0.341 0.472 0.538 17
Q110 1.297 1.144 1.416 0.265 0.243 0.123 0.059 0.533 18
L2Q4 1.667 1.497 0.713 0.316 0.279 0.192 0.245 0.505 19
Q7 1.647 1.805 0.314 0.643 0.080 0.201 0.107 0.501 20
Q75 1.247 0.761 1.438 0.507 0.188 0.160 0.114 0.490 21
L2Q9 1.242 1.536 0.287 0.447 0.207 0.243 0.586 0.473 22
Q105 1.299 1.277 0.966 0.087 0.259 0.126 0.113 0.467 23
Q20 0.988 1.751 0.484 —0.068 0.179 0.090 —0.103 0.432 24
LZQ12 1.368 1.039 0.847 0.222 0.165 0.078 0.301 0.414 25
Q76 1.152 0.966 1.034 0.082 0.219 0.133 —0.006 0.407 26
Q45 1.394 0.662 1.273 0.193 0.207 0.060 0.066 0.400 27
Q85 1.446 0.900 1.113 0.031 0.213 0.047 0.042 0.398 28
Qo6 [l 1.507 1.120 0.590 0.209 0.028 0.101 0.499 0.386 29
Q47 0.784 0.712 0.964 0.571 0.075 0.104 0.026 0.383 30
L2Q2 1.233 0.932 0.724 0.066 0.237 0.142 0.218 0.362 31
L2Q3 1.132 0.553 0.948 0.429 0.151 0.151 0.161 0.355 32
Q23 2.422 0.992 —0.023 0.284 0.240 0.273 1.165 0.342 33
Q35 0.895 1.026 0.036 0.503 0.138 0.173 0.532 0.320 34
Q41 1.072 0.894 0.288 0.353 0.201 0.194 0.318 0.317 35
LZQ1 0.805 0.553 0.574 0.446 0.055 0.108 0.505 0.303 36
Q46 0.574 0.608 0.437 0.384 0.090 0.177 0.093 0.263 37
1.2Q22 1.211 0.290 0.315 0.563 0.216 0.201 0.249 0.224 38
Q68 0.451 0.544 0.459 0.198 —0.026 0.039 0.041 0.210 39
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