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Genetic Diversity Analysis and Comprehensive Evaluation of 102 Qat

Germplasm Resources Based on Main Agronomic Traits
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Abstract:In order to understand the genetic diversity of oat resources and screen excellent oat germ-
plasm materials, 21 agronomic traits of 102 oat germplasm were compared and analyzed for genetic
variation, and their agronomic traits were comprehensively evaluated based on principal component anal-
ysis and cluster analysis. The results showed that spikelet shape showed the highest diversity(1. 100) a-
mong the quality traits, while the 1 000-grain weight had the highest diversity index(2. 053) among
the quantitative traits, followed by the number of main spikelet(2. 046). The coefficient of variation
of infertile spikelet number reached 56.00% , and all phenotypic traits showed abundant variation. U-
sing principal component analysis, 14 germplasm materials with excellent comprehensive traits were
selected, including 340, Bayou 14, Jiaocao 1, Caoyou 1, Bayou 3, Baiyan 19, Jinyan 8, Dingyou 9,
Bayou 13, Bayou 12, 469, Guyan 2, 118 and 114. The 102 oat germplasm resources were divided into
3 groups by cluster analysis. Group | can be used as the parents of dwarf varieties; Group Il can be
used as the parents of high-yield varieties for grains, and group [l can be used as the parents of high-
yield varieties for forage. This study provided theoretical basis for the improvement of oat varieties

and the efficient utilization of excellent germplasm.
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Table 1 Information of the oat materials
W5 WEARK | wT WEARKR | wT WEAK | #T  WEAK | w5 RWEAK | &5 g/ BN
Code Name Code Name Code Name Code Name Code Name Code Name
K 3 e 8 . - SETE R, w15
1 Guoshi 3 18 Jinyan 8 35 23 o2 ol 69 Baiyinyan 1 86 Qingyin 1
HkAE 12 5 H#E 11 5 HHME 14 5 - . e 2 =
izhangyou aiyan inyan 14 iayan
Jizh 12 19 Bai 11 36 Ti 14 53 17 70 Hayhair 87 Ji 5
L2 5 Wik 15 38 3 - - FE 19 %5 FEME 2 5
3 Yuanza 2 20 Bayou 1 37 Guyan 3 o4 25 7 Baiyan 19 88 Dingyan 2
WE 15 MRt 2 5 Wik 1l%5 - H#E 17 5 [iEE S
4 Sicao 1 21 Yanke 2 38 Caoyou 1 55 68 2 Baiyan 17 89 Sweet oats
g 13 5 LR 15 ) e 21 5 - ) . S5 AR 14
o Bayou 13 22 Yuanza 1 39 Jinyan 16 o6 105 & Mengyan 1 90 Sicao 14
Wk 14 5 . e 2 5 . - . M35 5 7
6 Bayou 14 23 Guyan 2 40 GL381 o7 336 & Mengyan 3 1 Sicao 7
TS W16 - - TEHE 3 5 W 6 5
7 Ningyou 1 24 Jinyan 16 41 420 o8 448 75 Dingyan 3 92 Bayan 6
ki 4 5 - i 4 5 - L3 3 5 T 5L 9
8 Jizhangyou 4 25 Pinyan 4 12 469 59 647 76 Wuyan 3 93 Sicao 9
Wik 12 5 34 20 5 . Hol2 % )
9 Bayou 12 26 Baiyan 20 43 175 60 168 77 Qingyin 2 94 340
‘g‘ = SIT
o AL S, 19 14 724 61 166 78 532 95 369
Baiyan 16 Jin 19
Nk 3 2 1B
11 REsE g EELS 894 62 599 79 495 96 589
Bayou 3 Guyan 1
S H =] pe=c3: e =] 2 e =]
e 18 ik 2 5 - EM1 S
12 Jinyan 18 29 Mengyan 2 46 654 63 114 80 444 97 Dingyan 1
FlE 18 5 SEAE 15 Wiz 18 % - 318 5 e 4 5
13 Baiyan 18 30 Dingyou 1 47 Bayou 18 64 453 8l Sicao 18 98 Bayan 4
NEARERE! FI = =] e 9 2
o LR K9 s . 717 65 134 g2 PEHEI S oy 500
Bayan 1 Zhangyou 9 Longyan 3
- M 2 5 . ki 15 kIt v B
15 Baiyan 2 3z Zhangyou 15 49 603 66 21 83 Quebec 100 Keenness
22 =} e =1
E 95 o ) - y ) H#E7 5 A s
16 Dingyou 9 33 164 50 109 67 161 84 Baiyan 7 101 Galileo
J B
17 é?c;;) 11% 34 716 51 118 68 YB-16-108 85 YB-16-105 102 551
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Table 2 Genetic diversity analysis of the eight quality traits in 102 oat germplasm resources

TN MRS A Trait distribution/ % WAL 2RI R
Characteristic 1 2 3 1 Genetic diversity index

Je /B Hulled/Naked 34.0 66.0 — — 0. 64
A Spike type 3.0 7.8 5.9 83.3 0.62
T4 Spike color 42.2 48.0 9.8 - 0.94
/NEEIE Spikelet shape 33.4 33.3 33.3 - 1.10
P Awn character 93.1 6.9 — — 0. 25
{4 Awn color 72.5 27.5 — — 0.59
ZFFFiff Stem color 100. 0 — — — 0. 00
B Awn type 63.7 36.3 0.69

B /R 1A 2 53 AR B e A FIRR A s R . 1~ 4 A3 S AR B A e B AR R O R 1~ 3 R AL A
W s /ANETE 1~ 3 r ARG R L R B AN TR s 2 e 1A 2 0 AR S AR s 2h 0 1 R0 2 p AR ARG ZR B AT 1R

RO TERY 1 R 2 o AR HE A

Hulled/naked: 1 and 2 represent hulled and naked, respectively; Spike type: 1—4 represent lateral tight. lateral loose, circumferen-

tial tight, and circumferential loose , respectively; Spike color: 1—3 represent white, yellow, and brown , respectively; Spikelet shape:

1—3 represent spindle-shaped, bell-shaped, and firecracker-shaped, respectively; Awn character: 1 and 2 represent weak and strong, re-

spectively; Awn color: 1 and 2 represent white and black, respectively; Stem color: 1 represents yellow; Awn type: 1 and 2 represent

straight and curved, respectively.
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Table 3 Quantitative traits variation of the 102 oat germplasm resources
JEN e /ME R MH FHE W 2% bR 2 RS WAL 2 RE MR 5
Trait Min. Max. Average Range SD CV/% Genetic diversity index
Plant ﬁfght/cm 54. 11 135. 20 81. 84 81.09 14.50 17.72 1.948 3
Stem th%ggess/mm 2.95 6.14 4.73 3.20 0.57 12. 00 2.004 8
Flag 12§ul1—cfgth/cm 9.29 22.29 15. 83 13. 00 2. 44 15.41 2.033 6
Flag 1ei%uvt§1h/mm 5. 20 16. 35 12. 21 11.15 1. 88 15. 39 1.995 9
Pedjfglz%e?;ﬁ/cm 40. 98 108. 33 62.41 67. 36 12. 14 19. 45 1.984 9
Main spﬁﬁigth/cm 11.49 27.89 19.43 16. 40 3. 40 17.51 2.041 6
Numbcr%lji?fm nodes 4. 11 7.00 5.59 2.89 0.63 11. 20 1.959 1
N R -

Number of spikelets per main spike 5.67 76.89 40. 90 61.22 10. 04 24.55 2.045 7
Numberff%jiﬁ?l% panicles 0.56 8. 44 2.78 7.88 1.55 56. 00 1.906 2
Numbeﬁiﬁgf‘\?%f%e tllers 1.00 2.56 1. 89 1.56 0.41 21.81 1.885 9

Number of/l;gﬁﬁf%er apikelet 19.78 126.78 72.18 107. 00 15. 84 21.94 1. 960 6
Numbi%j;gﬁi&e layers 4. 89 8.33 7.25 3. 44 0.71 9.73 1.971 6
1 OOOfg‘rrjr;j%cight/g 13. 20 42. 80 28.58 29. 60 6.82 23.88 2.052 6
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Fig. 1 Correlation between quantitative traits o BT HE— 254N HT 102 4 746 2 Fh T A R 22

the 102 oat germplasm resources
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Table 4 Principal component analysis of agronomic quantitative traits in the 102 oat germplasm resources

PR Sl F iy 2 %] TS 4
Characteristic PC1 PC 2 PC 3 PC 4

Mk Plant height/mm 0.835 —0.355 —0.162 —0.333
ZEM Stem thickness/mm 0.423 0.641 —0.005 —0.179
K Flag leaf length/cm 0.323 —0.107 0. 825 —0. 244
M58 Flag leaf width/mm 0.598 0.319 0. 376 —0.258
R 259 K Peduncle length/cm 0.724 —0.407 —0. 247 —0.312
F K Main spike length/cm 0.842 —0.315 0.117 —0.212
ZE 40 Number of stem nodes 0. 636 —0.048 —0. 386 —0.047
FEH/NEE Number of spikelets per main spike 0. 829 0. 282 0.047 0. 341
ANE M Number of sterile panicles 0.469 0.056 —0.125 0. 387
B3 BEEL Number of effective tillers 0.105 —0. 327 0. 362 0. 815
/NEEREEL Number of grains per spikelet 0.753 0.543 0.214 0.239
BEAE 2 Number of spike layers 0.814 0.221 —0.205 0.095
T-HLE 1 000-grain weight/g —0.314 0.718 —0.159 —0.138

ASGEAE Eigenvalues 484 1815 1ss2 1.253

FiHk# Contribution rate/ % 49. 149 14.228 11. 847 9.564
Zit 5k * Cumulative contribution rate/ % 49. 149 63.377 75.224 84.788

£S5 102 HEEFHRBRESITEN (D E)

Table 5 Comprehensive evaluation of the 102 oat germplasm resources(D value)

45 Code D HE4 Rank 45 Code D 4 Rank 45 Code D HE# Rank
1 0.575 54 35 0.572 56 69 0.517 72
2 0.509 74 36 0.408 93 70 0. 507 76
3 0.582 50 37 0.667 18 71 0. 807 6
4 0.822 3 38 0.819 4 72 0.436 90
5 0.736 9 39 0.546 65 73 0.332 100
6 0. 857 2 40 0. 546 66 74 0.561 60
7 0.674 17 41 0.658 22 75 0.612 38
8 0. 684 15 42 0.720 11 76 0.435 91
9 0.736 10 43 0.588 49 77 0. 507 77
10 0. 646 25 44 0. 604 44 78 0.569 57
11 0. 808 5 45 0.483 82 79 0.611 40
12 0.617 35 46 0.537 67 80 0. 350 99
13 0. 401 96 47 0. 644 27 81 0. 444 86
14 0.610 41 48 0. 397 97 82 0.519 71
15 0.524 70 49 0. 658 21 83 0. 404 95
16 0.754 8 50 0.555 63 84 0.601 47
17 0. 657 23 51 0.708 13 85 0.493 80
18 0.777 7 52 0.438 89 86 0.567 59
19 0.634 31 53 0.125 102 87 0.568 58
20 0. 604 42 54 0.407 94 88 0.490 81
21 0.659 20 55 0.476 84 89 0.465 85
22 0.616 36 56 0.632 32 90 0. 507 78
23 0.713 12 57 0.559 61 91 0.314 101
24 0.416 92 58 0.558 62 92 0.526 68
25 0. 642 28 59 0.443 87 93 0.573 55
26 0.509 75 60 0. 481 83 94 0. 905 1
27 0.618 34 61 0.591 48 95 0.638 30
28 0.577 52 62 0.525 69 96 0. 604 43
29 0. 647 24 63 0.698 14 97 0.439 88
30 0.602 46 64 0. 580 51 98 0.552 64
31 0.611 39 65 0. 664 19 99 0.577 53
32 0. 645 26 66 0.613 37 100 0.495 79
33 0. 640 29 67 0.631 33 101 0.376 98
34 0.679 16 68 0.515 73 102 0.603 45
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Table 6 Variation of the 13 agronomic traits in oat populations

B Germplasm group

PEAR EEL D
Characteristic Index 1 il i

A S {H Mean 69.19 73.37 90. 36
Plant height/cm EREBCV/Y% 11.47 10. 91 14. 68
204 Y4 Mean 4. 34 4.51 4.97
Stem thickness/mm EREBCV/% 12.17 7.96 11.35
e SEHI{EH Mean 15. 36 15.58 16. 11
Flag leal length/cm EREBCV/Y% 15.35 16. 61 14. 82
HEm 5 Y4 Mean 10. 62 11.45 13.11
flag leafl width/mm EREBCV/Y% 21. 10 13.17 10. 63
R K S {H Mean 53. 20 55. 66 68.93
Peduncle length/cm AR ZE CV/ Y 13.16 12.78 17. 07
FlK Y4 Mean 15.98 17.72 21.43
Main spike length/cm AERFHCV/Y% 15. 54 10. 63 13.57
S S Mean 4.93 5.53 5.82
Number of stem nodes s Z R CV/ % 10. 39 10. 61 9.08
ER Y L S Mean 27.96 38.57 46. 17
Number of spikelets per main spike AR ZH CV/ Y 20. 81 15. 67 18.75
Kﬁ*@ﬁ . S Mean 1.76 1.81 3.62
Number of sterile panicles s Z R CV/ % 55. 48 50. 19 41. 24
8y BE M Mean 1. 80 1.83 1. 94
Number of effective tillers AR ZE CV/ % 28.58 22.75 19. 09
SN B Y Mean 58.17 70.27 77.56
Number of grain per spikelet AR B ZH CV/ Y 23. 88 17.57 19. 84
f?%%%ﬂ( M Mean 6.22 7.11 7.64
Number of spike layers AR R ZE CV/ Y 9.63 7.88 5. 20
Tk FH{EH Mean 26. 34 34.24 26.18
1 000-grain weight/g EREBCV/% 25. 96 16. 43 21. 28
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Fig. 2 Cluster analysis of the 102 oat germplasm resources
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