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Phenotypic Diversity Analysis of Seed Traits in Barley Germplasm
from Qinghai-Tibetan Plateau and Other Regions
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Abstract To explore choiceness Qingke germplasm for seed traits, 323 accessions of barley from
Qinghai-Tibet plateau and other regions were evaluated for 6 seed traits (area, width, length, length/
width ration, FFD and thousand grain mass). Their variation coefficient was between 5.68% and
15. 67 % and their phenotypic diversity index ranged from 1. 83 to 2. 07. These results showed that ob-
vious genetic differences and extensive genetic diversity were presented among the barley germplasm.
The correlation coefficient among 6 seed traits reached significant level except coefficient between area
and FFD. By using principle component analysis (PCA) and cluster analysis, tolal accessions of barley

were analyzed with 6 seed traits. Two principle components were extracted, which contributed vari-
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ance over 93.41%. Based on principle components, Ward’s method was used to analysis barley acces-
sions, and they were clustered into 4 groups. Group 1 and 2 mainly consisted of Qingke landraces and
cultivars bred in earlier years. Group 3 included Qingke cultivars bred in modern ages and variety se-
ries. Accessions of group 4 were mainly two-rowed hull barley from other regions. The rearch results
suggest that besides crossing in Qingke germplasm crossing between two-rowed and six-rowed barley
will be an effective way to improve Qingke seed traits in Qingke breeding in future.
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Table 1 Results of ANOVA analysis on 6 seed traits of 323 barley accessions

Trait Source DF Sigma square Mean square F P
Area Genotype 323 22 171.707 59 68. 643 06 1219.01 <20.000 1
Environment 2 1499.679 42 749.839 7 13 316.1 <0. 000 1
X GXE 629 2 080.821 69 3.308 14 58.75 <20.000 1
Width Genotype 323 110. 641 468 3 0.342 543 249.08 <0. 000 1
Environment 2 1.752 657 2 0.876 329 637.23 <0. 000 1
X GXE 629 18.105 120 6 0.028 784 20.93 <20.000 1
Length Genotype 323 2 182.598 548 6.757 271 2 033.57 <C0.000 1
Environment 2 306. 768 646 153.384 3 46 160. 3 <0. 000 1
X GXE 629 157.018 021 0.249 631 75.13 <20.000 1
L/W ratio Genotype 323 163. 036 256 2 0.504 756 1106. 19 <C0.000 1
Environment 2 21.070 819 7 10. 535 41 23 088.7 <0.000 1
X GXE 629 11. 687 389 4 0.018 581 40.72 <20.000 1
FFD Genotype 323 0.995 028 75 0.003 081 0.98 0.581 0
Environment 2 0.006 279 18 0.003 14 1 0.368 1
X GXE 629 1. 990 564 93 0.003 165 1.01 0.448 1
Genotype 323 127 738. 207 395.474 3 334.19 <20.000 1
1 000-grain mass Environment 2 17 070.378 8 8 535.189 7 212.58 <C0. 000 1
X GXE 629 20 506. 734 4 32.602 1 27.55 <20. 000 1

:G. sE. N

Note:G. Genotype; E. Environment.
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Table 2 Variance on the maximum, minimum, average,CV,genetic diversity index of barley for seed traits

Trait Maximum Minimum M“miig‘?md“d cv/% H'
deviation
Area 31.16 13.70 20.1442.78 13.82 1.93
Width 3.92 2. 60 3.49+0. 20 5.68 1.98
Length 10. 54 5.83 7.1940.87 12.10 1.83
L/W ratio 3.09 1.67 2.06=+0. 24 11.55 1.89
FFD 0.002 2 0.001 3 0.001 840.000 15 8. 41 2.06
1 000-grain mass 64.77 22.57 43.9946.72 15. 27 2.07
3 6
Table 3  Correlation coefficient between 6 seed traits
Trait Area Width Length L/W ratio FFD 1 000-grain mass
Area 1
Width 0. 644 88** 1
Length 0.924 47** 0.328 42** 1
L/W ratio 0.620 84**  —0,181 88** 0.866 13** 1
FFD —0.088 56 0.424 8** —0.379 2% * —0.614 47** 1
1 000-grain mass 0.859 13** 0.815 65* * 0.641 97** 0.239 64** 0.426 38** 1

R 0.01

0.05

Note: * * and represent significance at the 0. 01 and 0. 05 level, respectively.

4 .
Table 4 Extracted eigenvalue, percentage of variance cumulation and eigenvector
Extracted eigenvalue Al A2 Trait
/% Percentage of variance cumulation 57.05 93.41
Eigenvector 0.538 653 0.014 894 Area
0. 333 284 0.469 416 Width
0.507 074 —0.231 527 Length
0.352 371 —0.486 739 L/W ratio
—0. 048 350 0.615 151 FFD
0.463 840 0.332 410 1 000-grain mass
5 4 6
Table 5 Average of 6 seed traits for 4 clusters
Average
Group Accession /em? _/cm /cm ’ ) FFD _ /g
Area Width Length L/W ratio 1 000-grain mass
1 77 17.19 3.25 6.59 2.04 0.001 7 35.61
I 132 19. 48 3.53 6. 87 1.95 0.001 8 42.99
Il 73 21.62 3.61 7.41 2.06 0.001 9 50. 77
I 41 25.21 3.64 8.96 2.46 0.001 6 50. 90
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