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Analysis of the genetic diversity of morphological
traits of oat germplasms

SUN Yannan, LU Gengxin, LI Guanyi, WANG Xinxin" , TANG Chao

(Chifeng Institute of Agricultural and Animal Sciences, Chifeng, Inner Mongolia 024031, China)

Abstract [ Objective] The study of genetic diversity in oat germplasm resources not only contributes to the
collection and evaluation of germplasm resources, but also has important guiding significance for the pro-
duction and breeding of oats. [ Methods ] This study analyzed the diversity, variation, and clustering of 20
morphological traits in 260 oat germplasm resources, evaluated the genetic variation level of their morpho-
logical traits, and examined the traits and genetic diversity of oat germplasm resources, aiming to provide
a basis for oat germplasm innovation and variety improvement. [ Results] There was a significant genetic
diversity of morphological traits in the 260 oat germplasm resources. The genetic diversity index of the
qualitative traits was the highest in grain color (1.53) and the lowest in awn color (0. 76). The genetic di-
versity index of the 12 quantitative traits was normally distributed, and that of the quantitative traits was
the largest in thousand grain weight (2. 03) and the smallest in effective tillers (1. 22). The highest varia-
ble coefficient was the effective tillering number (89. 02%), while the lowest was the plant height
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(11.19%). According to genetic difference of each characteristic varieties, the 260 accessions should be
classified into 6 categories by cluster analysis. Germplasm group [ included 42 accessions which could be
used as parent materials for seed type selection. Germplasm group [l had 31 accessions that could be used
as parent materials for breeding high-yield forage varieties. Germplasm group IV includes 41 accessions
that could be used for breeding large grain varieties. Germplasm group V includes 46 accessions that could
be used as parents for oat dwarfing. Germplasm group [l included 46 accessions and group VI included 54
accessions, and both were not outstanding in comprehensive characters analyzed. [ Conclusion] This study

could provide theoretical basis for the protection, development and utilization of oat germplasm resources

in eastern Inner Mongolia.
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Table 1 The codes and names of oats cultivars in this study

g (R £ g (RO 44 ) AR £ ) mRh (R £
Code Name of Code Name of Code Name of Code Name of
cultivars (lines) cultivars (lines) cultivars (lines) cultivars (lines)
1 YMO023 42 MR 15 Yanke 1 83 YMO077 124 YM120
2 YMO022 43 134 2 %5 Baiyan 2 84 YMO078 125 09-180-2
3 YM021 44 75 11 Shi 11 85 YMO79 126 08119-1
4 YMO020 45 FEMK 9 5 Dingyou 9 86 YMO080 127 07-45
5 YMO19 46 H i 145 Caoyou 1 87 YMo81 128 07-44
6 YMO18 47 YMo41 88 YMO082 129 07-43
7 YMO017 48 YMO042 89 YMO083 130 07-40-86-2
8 YMO16 49 YMO043 90 YMO084 131 07-9-120-2
9 YMO015 50 YMO044 91 YMO085 132 BB A . Keqi-Wird oats
10 YMO14 51 YMO045 92 YMO086 133 K fk 22 - 5i it Keqi-oats
11 YMO13 52 YMO046 93 YM087 134 11-109
12 YMO12 53 YMO047 94 YM088 135 10-183
13 YMO11 54 YM048 95 YMO089 136 AR 7 % Chiyan 7
14 YMO010 55 YMO049 96 YM090 137 12-13
15 YMO009 56 YMO050 97 YMO092 138 R 6 5 Chiyan 6
16 YMO008 57 YMo51 98 YMO093 139 02-02
17 YMO007 58 YMO052 99 YMO094 140 ik 15 Bayou 1
18 YMO006 59 YMO053 100 YMO095 141 10-31
19 YMO005 60 YMO054 101 YMO096 142 1.Y04-09
20 YMO004 61 YMO55 102 YMO097 143 LY04-08
21 YMO003 62 YMO56 103 YM098 144 LY04-07
22 YMO002 63 YMO057 104 YMO099 145 LY04-06
23 YMO001 64 YMO058 105 YM101 146 LY04-05
24 YMO040 65 YMO59 106 YM102 147 LY04-04
25 YMO039 66 YMO060 107 YM103 148 LY04-03
26 YM038 67 YMO061 108 YM104 149 LY04-02
27 YMO037 68 YMO62 109 YM105 150 LY04-01
28 YMO036 69 YMO063 110 YM106 151 Y-DZ-4
29 YMO35 70 YMO64 111 YM107 152 M1-38
30 YMO034 71 YMO65 112 YM108 153 Y-DZ-7
31 YMO033 72 YMO066 113 YM109 154 M1-35
32 YMO032 73 YMO067 114 YM110 155 M1-52
33 YMO31 74 YMO068 115 YM111 156 M1-53
34 YMO030 75 YMO69 116 YM112 157 M1-55
35 YM029 76 YMO070 117 YM113 158 M1-48
36 YM028 77 YMO071 118 YM114 159 M1-36
37 YM027 78 YMO072 119 YM115 160 M1-59
38 YMO026 79 YMO073 120 YM116 161 7 8 %5 Baiyan 8
39 YMO025 80 YMO74 121 YM117 162 PR 2 % Yanke 2
40 YMO024 81 YMO75 122 YM118 163 JLZ 2 5 Yuanza 2
41 9642-2 82 YMO76 123 YM119 164 EZ% 15 Yuanza 1
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%242 1 Continued table 1

Gy R (R) 4 by R (R) 4 Gy (R 4 by (R 4

Code Name of Code Name of Code Name of Code Name of
cultivars (lines) cultivars (lines) cultivars (lines) cultivars (lines)

165 M1-37 189 Y-TC-1 213 Mi-1 237 i1k 8 = Bayou 8

166 M1-46 190 M1-68 214 M1-20 238 W4k 6 % Bayou 6

167 M1-13 191 M1-25 215 M1-8 239 Witk 13 45 Bayou 13

168 M1-16 192 M1-57 216 M1-6 240 WGk 14 %5 Bayou 14

169 M1-42 193 MI1-18 217 Y-DZ-2 241 10-25

170 M1-33 194 Y-DZ-6 218 Mi-11 242 108H120

171 Y-TC-34 195 M1-24 219 M1-5 243 Z&F#eH Mixed oats

172 M1-26 196 M1-32 220 Y-DZ-5 244 10-5-9

173 Mi1-15 197 Mi1-21 221 M1-45 245 10-5-13

174 Y-TC-2 198 M1-34 222 M1-9 246 10-5-18

175 M1-43 199 M1-2 223 M1-10 247 EH1-3 Weizhi-3

176 MI1-51 200 M1-30 224 Y-TC-39 248 09-207

177 M1-47 201 M1-23 225 MI1-3 249 07-35-31-2

178 Y-TC-47 202 Mi-14 226 0905-12-14 250 12-15

179 M1-27 203 M1-7 227 i 16 5 Bayou 16 251 TeHR%-4 Wubiaogian-4

180 M1-28 204 Y-TC-16 228 Wik 19 5 Bayou 19 252 10-152

181 Y-TC-3 205 Y-DZ-3 229 13 20 %5 Baiyan 20 253 #5545 Chiyan 5

182 M1-31 206 M1-12 230 M38 254 10-5-26

183 M1-22 207 Y-DZ-1 231 Witk 18 5 Bayou 18 255 09-185

184 M1-29 208 M1-44 232 Yyll-18 256 WT-3

185 M1-40 209 M1-19 233 10-5-5 257 10-5-14

186 M1-4 210 M1-50 234 Wik 1% Bayou 1 258 13 18 5 Baiyan 18

187 M1-58 211 M1-39 235 Wiig 9 %5 Bayou 9 259 GL.381

188 M1-49 212 M1-56 236 #1545 Weiduyou 5 260 H44
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Table 2 Genetic diversity of qualitative traits in 260 oats germplasm resources

JUIRTS b i %434 Frequency distribution/ %
e P b3 2
Traits 3
H 0 1 2 3 4 5 6
ST 0. 84 — 20. 38 70. 38 2.31 6.92 — —
GT 1.02 3.85 20. 00 14.23 61.92
GC 1.53 42.69 20.77 7.31 10. 77 14.23 4.23
AT 1.02 39.23 15.77 45. 00
AC 0.90 39. 23 53.08 7.69
ACR 0.76 39.23 57.31 1.92 1.54
SS 0. 82 63.46 30. 38 6.15
GP 1.01 15. 38 48. 46 36. 15

TE ST, BEAL, 1. MR AL, 2, fUHoRy, 3. A A, 4. JI O GTLRLAL, 1. 25 8RTE L 2. Bk I . 3. RTE 4. SE BB s GC RL (B, 1. (62, 2. K, 3.
W4 A, 5 R E .6 BE AT, 3580,0. T8, 1 3 H 2. il AC. 54, 0. 78,1, 55,2, 58 ACL. 56,0, . 1. 8, 2. 56,3, B,
SS. FERLYE 1 AR 2, AR 30 R GPLAFRLA T L 1. B8/ 2 TR AR 3L A .

Note: ST, spike type, 1, lateral tight type, 2, lateral scattered type, 3, circumferential tight type, 4, circumferential scattered type.

GT, grain type, 1, spindle shape, 2, wide lanceolate shape, 3, linear shape, 4, lanceolate. GC, grain color, 1, white, 2, gray, 3. light

yellow, 4, yellow, 5, light brown, 6, dark brown. AT, awn type, 0, no awn, 1, straight awn, 2, curved awn. AC, awn character, 0, no,

1, weak, 2, strong. ACR, awn color, 0, colorless, 1, yellow, 2, brown, 3, black. SS, seed shattering, 1, high seed shattering, 2, moderate

seed shattering, 3, low seed shattering. GP, grain plumpness, 1, thin, 2, medium, 3, full.
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Table 3 The phenotypic variation of quantitative traits in 260 oats germplasm resources

PEAR ISONH fe/ME bR 22 FHE W 2% 5 F A gL Z R R AL
Traits Max Min SD Mean Range CV/% H'
PH/cm 151.10 78. 80 12.98 116.03 72.30 11.19 2.01
ST/mm 6. 30 2.47 0. 65 4.53 3.83 14. 34 1. 96
EL/cm 23.90 12. 80 3.19 21. 87 11.10 14. 56 1.98
PB 4. 00 0. 00 0.71 0. 80 4. 00 89.02 1.22
NSN 8. 00 2.60 0. 80 4. 95 5.40 16. 14 1. 96
LL/cm 30. 10 6.72 3.80 18. 14 23.38 20. 96 1. 85
WL/cm 1.74 0. 36 0.23 1. 00 1. 38 23.20 1. 84
SWMs/g 72.60 13.75 9.07 36.22 58. 85 25.05 2.00
SNMs 5. 64 0.61 0.79 2.27 5.01 34.91 1. 94
GNMs 147. 20 5.50 19. 47 60. 98 141.70 31.93 1. 96
GWMs/g 3.95 0.17 0.63 1. 36 3.78 46. 25 1. 88
TKW/g 33.95 12.00 3. 94 19. 75 21.95 19. 97 2.03

T PH. Bk 5 ST. 2801 EL. BK 5 PB. A 200 BEH; NSN. 2895 %55 LL. ME K 8 s WL it 58 B s SWMs, B 5 ; SNMs, BN RS

GNMs. EHFFRE; GWMs, ERFFRE; TKW. TRiE, FHE.

Note: PH, plant height. ST, stem thick. EL, ear length. PB, productive branches. NSN, number of stem node. LL, length of leaf.

WL, width of leaf. SWMs, spikelet weight of the main spike. SNMs, spikelet number of the main spike. GNMs, grain number of the main

spike. GWMs, grain weight of the main spike. TKW, thousand kernel weight. The same as below.
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Distribution of quantitative traits in oats germplasm resources
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Fig. 2 Cluster analysis in 260 oats germplasm

resources map
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Table 4 Characteristics of quantitative traits of 260 oats germplasm resources

T BE Germplasm groups

PR
Traits 1 i it IV v v
- SEX{H Mean/cm 120. 80 128. 28 126. 65 117. 49 105. 95 103. 71
TREBCV/Y% 10.13 5.56 4.53 9.57 7.04 7.11
ot SEA{H Mean/mm 4.71 4.98 4.59 4.43 4.36 4.32
TRRECV/% 12.99 13.75 13. 85 11. 40 13.45 15. 02
EL F {8 Mean/cm 21.16 23.93 23.73 22.01 20.53 20. 69
BRRECV/ % 13.43 14. 04 11.92 12. 04 12.33 15.11
B SEH{E Mean 0. 80 0. 66 0.76 0. 96 0.79 0. 81
BRRE CV/ Y% 96. 30 47.58 80. 62 99.55 84.19 88.52
NSN F-31H Mean 5.20 5.10 5.10 4.79 4.93 4. 69
TRRECV/% 16. 65 11.39 11. 64 15. 59 18. 30 18.03
L SEMH Mean/cm 17.41 19.16 18.76 18.78 17.00 18.07
SR CV/ % 24,70 19. 64 19.55 15. 87 19. 88 22.40
F-1H Mean/cm 1.06 1.11 1.02 0.99 0.93 0.93
Wi BRRE CV/Y% 23.49 22. 80 21. 87 20. 58 22. 40 22. 20
WM FEXI{H Mean/g 47.22 38.45 32.00 29.23 40, 34 31.75
TRRECV/% 19. 22 11.85 13. 26 23. 37 19.03 18.81
SNMe SEH{H Mean 3.28 2.53 1.93 1.62 2.46 1.96
SR CV/ % 25.03 20. 55 27.08 28. 82 23.52 27. 34
GNMe SEH4{H Mean 92,43 73.24 57.62 35.92 63.94 48. 83
BRFRE CV/% 14. 33 6.42 7.01 27.52 12.13 12. 80
WM SEXIH Mean/g 2.01 1.47 1.13 0. 87 1.50 1.18
TRRECV/% 30. 31 25. 87 41. 36 46. 26 36. 39 41. 35
KW SF-H{H Mean/g 19. 42 19.59 17.72 23,81 19. 85 20. 16
TRRECV/ % 12.08 17.79 21. 80 22.25 18. 87 18.55
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