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Genetic Diversity Analysis and Comprehensive Evaluation of
Agronomic Traits of 179 Oat Germplasms in Chengdu Plain

ZHANG Jing, LIANG Xiaoyu, HU Yuanbin, TIAN Haoqi, LIU Yanan, JI Yang
(Sichuan Animal Science Academy, Chengdu, Sichuan 610066, China)

Abstract: To provide key data for feeding oat breeding in Chengdu plain, the genetic diversity of agro-
nomic traits of 179 oat germplasm accessions were objectivly evaluated in this research. 14 agronomic
traits were evaluated, a morphological diversity index was calculated for each of them. The cluster
and principal component analyses were performed for 10 selected quantitative traits among them. It
was found that the trait with the highest genetic diversity index was length of flag leaf (H' =2.04),
and the highest coefficient of variation(33. 41%) was for vegetative tiller number. Cluster analysis di-
vided the 179 oat germplasm accessions into five major groups. Group | would provide excellent par-
ent material for breeding seed varieties. Group Il was with potential for breeding high for tillering a-
bility. Group [l was without obvious beneficial traits. The characters of group IV were general.
Group V was considered to provide excellent parent material for breeding projects involving multiple
target traits. The principal component analysis reduced the 10 analyzed traits to 5 principal compo-
nents which cumulatively explained 84.57% of the data variation. The first principal component was
closely related to nutrient composition of forage grass. The second and the third principal component

mainly reflected the leaf morphological characteristics. The fourth principal component mainly reflec-
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ted tiller. The fifth principal component mainly reflected height. Tin summary, the 179 evaluated oat

germplasm accessions introduced to Chengdu plain, have wide genetic diversity., Multivariate evalua-

tion of measured traits indicated that accessions CF002393, CF003690, CF014719 and CF003691 can

be used as parents to improve local oat varieties.
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Table 1 Origins and names of the oat germplasms in this study
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Table 2 Genetic diversity analysis of four quality traitsin oat germplasm resources
PR AT B 434 Frequency distribution

Characteristic Genetic diversity index 1 2 3 4 5
B /#* Hulled/naked 0.42 0. 85 0.15 — — —

Hi {7 Grain color 1.32 0.38 0. 39 0.09 0.08 0. 06
#JE Grain type 0.82 0.09 0.68 0.23 - -
4 Awn color 1.07 0.45 0.28 0.27 — —

B2 /R 1= A 2= R 0 1 =R 2= 3= A =R 6,5 =RO KRB 1= RE . 2= 25 Y, 3= BEE

P =i, 2= o, 3=,

Hulled/Naked: 1=hulled, 2=naked; Grain color: 1=pale yellow, 2=yellow, 3=brown, 4=puce, 5=black; Grain type: 1=el-

lipse type, 2=spindle type, 3=lanceolatel type; Awn color: 1=smooth, 2=yellow awn, 3=black awn.
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Table 3 Genetic diversity analysis of 10 quantitative traits in oat germplasm resources

X . . . " WAL ZREEFE R

Feik PHE BlEE RAR RME ez angy BEEEEE
Characteristic Mean SD Minimum Maximum  Range Cv/Yy;  renene pversity

<= Plant height/cm 168. 33 16. 91 12. 80 118. 90 93. 90 10. 04 .04
e Pl height/ 8 212 2
BERR 4> BEEL Number of tillers per plant 11.02 3.68 25.00 5.00 20. 00 33.41 1.92
Z£M Stem thickness/cm 0.55 0.09 0.76 0.33 0.43 16.02 2.06
MK Length of flag leaf/cm 23.85 4.69 38.10 13.00 25.10 19. 68 2.10
M58 Width of flag leaf/cm 2.23 0. 46 3.70 1. 00 2.70 20.76 2.02

2 — _ength of second leat/cm 38.63 5.84 59.40 5.20 34. 20 5.13 .04
fHl =t T h of d leaf/ 8.6 8 25.2 2 15.1 2

%] — %% Width of second leaf/cm .25 0. 39 3. 80 .30 .50 7.45 .05
{8 Znf 58 Width of d leaf/ 2.2 8 1 2 1 2
I # Leaves per plant 5.54 0.57 7.00 4. 00 3. 00 10. 36 1.91
4 B4 Green leaves per plant 3.37 0.74 5.00 1. 00 4. 00 21.99 1.97
TRLHL ousand-grain weight/g 32.55 .23 52. .03 41.75 5. 30 .09
THLE Th d-grai ight/ 2 8.2 2.78 11 1.7 2 2
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Fig. 1 Dendrography of the oat germplasm resources
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Table 4 Characteristics of various traits ofthe oat germplasm resources
TN ki FE#E Germplasm group
Character Index 1 1 m v N
Fk 1 Plant height SEHI{ Mean/cm 147. 35 148. 14 179. 98 171. 41 212. 80
BREBCV/Y% 8.50 5.86 4.81 3.31 0.00
BARR4rBERL Number of tillers per plant SE-¥{E Mean 9. 80 13.41 10. 67 10. 97 11. 40
BRRBCV/% 34. 14 38. 42 29.09 31. 81 0. 00
ZLM Stem thickness S Mean/cm 6.27 4.79 5.55 5.28 7.59
BREBCV/Y% 10. 02 20. 74 13. 84 13. 40 0.00
K Length of flag leaf 44 {H Mean/cm 20. 16 22.06 25. 66 23.77 33. 40
BREBCV/Y% 22.07 16. 89 15.76 19.16 0. 00
98 Width of flag leaf SE4491H Mean/cm 2.16 1.77 2.39 2.18 2.66
TREBCV/Y% 18.72 33.81 15. 60 17.54 0.00
8] 4 Length of second leaf S {H Mean/cm 33.25 36. 48 41,28 38.16 54,35
BREBCV/Y% 14.67 12. 67 11.08 15.12 0.00
8 — %8 Width of second leaf SFEX{E Mean/cm 2.26 1. 96 2.35 2.17 2.45
BREPCV/Y% 12.52 21. 38 16. 37 17.65 0. 00
I F %0 Leaves per plant SEH4{H Mean 5.56 5.15 5.54 5.43 6. 30
BREBCV/Y% 7.23 11.95 8.71 8. 89 0.00
25 %0 Green leaves per plant SEIY(H Mean 3.99 2.86 3.28 3.05 4. 80
BREBCV/Y% 13.71 15. 41 15. 89 22.10 0. 00
Tk Thousand-grain weight F-HI{H Mean/g 38.38 23.89 36. 05 26. 28 19. 38
BREBCV/% 15. 40 26. 67 17. 40 21.49 0.00
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Table 5 Principal component analysis ofthe main agronomic traits of oat

FE i 4) Principal component

Character 1 B 5 4 5

¥k Plant height 0.22 0.29 0.49 0.07 0.42
BRR 43 BESL Number of tillers per plant —0.17 0.11 —0.26 0. 84 0.39
Z5H Stem thickness 0.38 —0.26 —0.30 0.21 —0.23
K Length of flag leaf 0. 24 0. 50 0. 00 0.10 —0.43
B 55 Width of flag leaf 0. 50 0.07 —0.13 —0.14 0.16
8] 4 Length of second leaf 0.27 0. 50 0.03 0. 20 —0.28
8] — %8 Width of second leaf 0.47 —0.07 —0.20 —0.07 0.31
- #1 Leaves per plant 0. 14 —0.19 0.71 0.18 0.01
2% 30 Green leaves per plant 0.15 —0. 46 0.20 0.38 —0.43
T-#i# Thousand-grain weight 0.36 —0.29 —0.03 —0.01 0. 20
FHE{H Eigenvalue 3.26 2.23 1.24 0.95 0.77
TR Rate of contribution/ % 32.61 22.35 12.45 9.47 7.68
SR TR R Cumulative rate/ % 32. 61 54. 96 67.41 76. 88 84.57
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Table 6 Comprehensive scores of the 179 oat germplasm resources

B AR HE4 Ty AR il By AR HE4 B AR 4

Code Score Ranking Code Score Ranking || Code Score Ranking Code Score Ranking
1 —2.678 149 46 —1.693 131 91 —1.765 133 136 3.228 20
2 —0. 837 110 47 —3. 285 156 92 3.322 16 137 0.633 76
3 —0. 877 116 48 —4.173 168 93 5. 864 3 138 —0.769 108
4 —1.220 122 49 —4. 243 169 94 —4.429 170 139 —0. 849 114
5 1. 705 54 50 —3.675 164 95 1. 851 50 140 4. 464 8
6 —3.931 165 51 1.968 49 96 2.911 24 141 —2.547 146
7 —4,437 171 52 —1.337 123 97 —0. 381 91 142 —0.626 106
8 1. 256 62 53 1. 295 59 98 1. 287 60 143 2.978 22
9 —1.953 137 54 1.166 65 99 3.317 17 144 —2.793 153
10 —5.583 176 55 —0.169 88 100 0. 680 75 145 —3.381 157
11 —3. 269 155 56 2.491 32 101 9.620 1 146 0.582 77
12 0. 364 79 57 2.024 48 102 2.532 31 147 —1.417 127
13 —0.092 87 58 —4. 055 167 103 2.589 30 148 —0. 548 104
14 1.169 64 59 . 033 82 104 —3.441 158 149 —0.422 92
15 —2.403 144 60 1. 135 66 105 2.486 33 150 —2.291 140
16 0.903 71 61 2.420 37 106 2.485 34 151 1. 056 68
17 0. 007 83 62 2.114 44 107 2.090 46 152 —6.434 177
18 1.337 Y 63 2.686 28 108 2.647 29 153 1.120 67
19 2.460 36 64 3.857 13 109 1.515 55 154 4. 333 9
20 4,135 10 65 5.091 5 110 3.821 14 155 0. 148 80
21 0.081 81 66 —1.104 119 111 3.234 19 156 —0. 085 85
22 —1.020 118 67 2.477 35 112 0.720 73 157 —3.509 162
23 —3.247 154 68 2. 860 26 113 3.031 21 158 —4.582 173
24 —3.457 159 69 1.278 61 114 5.490 4 159 —0.470 101
25 —1.824 135 70 —1.441 128 115 7.741 2 160 —0.429 94
26 —1.620 130 71 —0. 586 105 116 3. 287 18 161 —2.278 139
27 —3.956 166 72 0. 837 72 117 1.717 53 162 —0.437 95
28 2.104 45 73 —0.527 103 118 —0.088 86 163 —2. 640 148
29 —2.606 147 74 —0.230 89 119 2.298 41 164 —1.160 121
30 —2.756 152 75 0. 685 74 120 —0.372 90 165 1.724 52
31 1. 050 70 76 1.176 63 121 —0.842 112 166 —1. 815 134
32 —0. 849 113 77 —0.422 93 122 3.981 11 167 —0. 841 111
33 —2.711 151 78 —1.390 126 123 2.417 38 168 —1.108 120
34 —0.457 96 79 —0.458 97 124 1. 756 51 169 —6.494 178
35 —2. 360 143 80 —0.465 99 125 —2.704 150 170 —5.287 175
36 —1.359 124 81 —2.308 142 126 2.328 40 171 —1.744 132
37 —3.504 161 82 2.722 27 127 2.907 25 172 —7.099 179
38 —2.239 138 83 2.067 47 128 —0.464 98 173 —3.562 163
39 —1. 846 136 84 2.147 43 129 1. 411 56 174 —4. 546 172
40 —3. 489 160 85 1. 053 69 130 3.962 12 175 —2.510 145
41 —2.308 141 86 —1.382 125 131 —1.597 129 176 —0.022 84
42 1.314 58 87 3.488 15 132 —0.497 102 177 2.168 42
43 0.556 78 88 4. 930 6 133 —0. 466 100 178 —0. 859 115
44 —1.017 117 89 4. 787 7 134 2.343 39 179 —0. 829 109
45 —0.672 107 90 —4.634 174 135 2.962 23
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