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Genetic diversity analysis on agronomic characteristics of oat germplasms

NAN Ming, MA Ning, LIU Yan-ming, REN Sheng-lan, BIAN Fang
(Agricultural Science Research Institute of Dingxi, Dingxi, Gansu 743000, China)

Abstract: The genetic diversity of 54 domestic and oversea oat germplasms were analyzed in this study and their ge-
netic relationships were further concluded, providing the theoretical basis for rational use of oat varieties (lines) and po-
tential improvement of oat breeding. The results showed that substantial genetic diversity was discovered among the 54
germplasm resources. Among the five quality traits (grain color, kernel shape, spike type, micro-spike type, and resis-
tance ) investigated, the diversity index of resistance scored the highest, while that of grain color was the lowest. For the
eight quantitative traits (plant tiller number, spikelet number, plant height, ear length, panicle number, seed number
per plant, seed weight per plant, 1000-grain weight) , the genetic diversity index of seed weight per-plant was the highest
and its variation coefficient reached themaximum. In addition, the eight accessions from the 54 oat germplasms could be
classified into four categories by cluster analysis. The first group could be used as parents of breeding materials for high-
stem and great-grain type. The second group could be used as parents of short-plant breeding materials. The third group
could be used as parents of multi-trait breeding because there were no clear beneficial traits observed. The fourth group
could be used as parents of breeding materials for additional panicle and spikelet numbers .
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Table 1  The codes and names of oat cultivars in this study
i R (R) % Je et i R (R) 2% ek e BH(R)A B/
Cod Name of Husk and Cod Name of Husk and Cod Name of Husk and
ode cultivars Naked ode cultivars Naked © cultivars Naked
1 Bauntebue J% Husk 19 BS-5 JZ Husk 37 fhHE—-F Pinyanl # Naked
2 Banner J% Husk 20 BS-6 J% Husk 38 7810 R Naked
3 Ronald JZ Husk 21 Ca 22 J% Husk 39 HEETS Wuzhais # Naked
i 1 = N, ‘
4 L J Husk » Ca 95 J Husk 40 M X7l 8 Naked
Bayanl Shangyixiningshan
5 Coomallo ¢ Husk 23 Ca 120 2 Husk 41 i 7% Pin7 i Naked
6 Suoliduoer J% Husk 24 Ca 210 J% Husk 42 2231 7706 Mengyan7706 R Naked
7 PYOL - 12 J¢ Husk 25 Ca 277 . Husk 43 523 8202 Mengyan8202  # Naked
H8216-1-16 ,
8 N. deMoychcour J Husk 26 Ca 298 J Husk 44 Jin8216 - 1 16 i Naked
9 Loevile ¢ Husk 27 Ca 347 J% Husk 45 Kk Big oat # Naked
10 fi 16 Pinl6 J% Husk 28 fih 12 Pinl2 #1 Naked 46 52-12-2 # Naked
11 PYO1 - 16 J¢ Husk 29 578 #R Naked 47 &7 M.Zi #1 Naked
Heavy spike oat
12 64 e 64 oats K¢ Husk 30 2247034 #E Naked 48 M42 -2 # Naked
13 H5] 15 Qingyin 1 J% Husk 31 7920 -4 -1 #1 Naked 49 0802-2-5 # Naked
14 Ariane % Husk 32 ME 2004 Yan2004  #E Naked 50 0804-8-6 # Naked
1
e ats . HIHE 10 B Rave L mn 7752 -8 -2 _—
15 M Oats JZ Husk 33 HilHE 10 5 Bayan 10 #f Naked 51 Pin7752 — 8 — 2 # Naked
16 Ably - 1 B Husk 34 1980 -1-5 P Naked 52 WAz 15 Bayou 1 R Naked
£ . . .
17 Ably -2 B Husk 35 I 7716 # Naked s3 % Oat B Naked
Mengyan 7716
18 Ably -3 B¢ Husk 36 7K 22 Shuipin 22 #f Naked 54 & 17 Pin 17 # Naked
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350 ~ 500 mm, )t R FIKEL G B4 AT AEY O s
2 OMEASEIE IR AR B AT, AR AR,

WFFE e CH R 48 2 P T 2208 DX R AROE B2 7R i el
RO#EAT . Jbeh 359327, AR 48 104°42' 5 14K 1 920 m,
ARSI 7.5°C ~9.6°C5 BB T 2, BRI 22K
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Table 2 Genetic diversity analyses of five quality traits

BRS04 Frequency distribution

ERIN AL Z R R
Characteristics Genetic diversity index 1 5 3 4 5
T Spike type 1.091 0.759 0.074 0.129 0.037 —
/NS Micro-spike type 1.022 0.314 0.185 0.500 — —
K Kemel shape 1.474 0.222 0.167 0.351 0.259 —
Hif4 Grain color 0.816 0.629 0.314 0.056 — —
itk Resistance 2.333 0.389 0.148 0.333 0.037 0.092

TEREEY 1 ~ 4 4UCh AT O R B U s /AN 1~ 3RV I Y B B T 7RI s R B | ~ 4 ARV BB Y TR 7 R Y A 1 2
R 1~ 3ARUCH G FE O TURTE 1~ 5 IRYOE BB BT it S R
Note: Spike type 1 ~ 4 in regular turn around-scatter, side-scatter, around-tight, side-tight; Micro-spike type 1 ~ 3 in regular turn firecracker shape, spind,

string-bells shaped; Kernel shape 1 ~ 4 in regular turn oval, long-tube shape, spindly, elliptic; Grain color 1 ~ 2 in regular turn yellow, white, brown; Disease

resistance 1 ~ 5 in regular turn highly resistance, resistance, moderate resistance, Susceptible, highly susceptible.
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Table 3 Genetic diversity analyses of eight quantitative traits
AR i B R mi ome RN RO
Traits Mean s Maximum Minimum Range P “d;cl d‘i‘:ers“y
BRI BERL Plant tiller number/ > 1.85 1.12 4.10 0.20 3.90 60.54 3.85
/NS Spikelet number/f 29.77 9.75 54.90 10.10 44.80 32.75 3.37
Bk Plant height/cm 98.05 15.92 130.00 51.00 79.00 16.23 4.18
B Ear length/cm 20.85 3.67 30.00 12.00 18.00 17.60 2.46
$JZH0 Panicle number/JZ 4.47 0.64 5.50 2.60 2.90 14.31 2.98
BRI Seed number per plant/ kL 86.38 42.02 145.20 23.00 122.20 48.64 3.90
HBRRIE Seed weight per plant/g 2.45 1.58 11.20 0.49 10.71 64.48 4.36
THIE 1000-grain weight/g 28.13 4.80 42.20 23.20 19.00 17.06 3.53
- (14 B G ORI b AR I 4 K
Rescaled distance cluster combine eI A, SR BERUR /N, 28 5 R AUROR, HRoRL
e A AV S RHC, TR T 175 5t R AL
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Cluster analyses based on the eight traits in oat germplasms
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Table 4 Morphological traits of oats germplasm resources in different clusters
Ptk FE R Germplasm groups
Traits 1 I mm v
PARRANBERL/ A -4 Average 1.68 0.5 1.60 2.74
Plant tiller-number AR ZHL CV/ % 42.99 63.24 50.87 42.09
JNEEE A -3 Average 23.52 15.32 34.79 28.07
Spikelet-number SRR CV/ % 27.30 47.14 23.86 30.14
RN ) Average 4.44 3.52 4.15 4.60
Panicle-number AR ZE CV/ % 12.52 35.98 16.38 10.19
B /em V-3 Average 100.5 71.5 100.25 99.75
Plant height AR RR CV/ % 16.80 31.36 11.51 16.50
FiK /em 44 Average 23.4 16.75 20.57 20.75
Ear length ARRE CV/ % 21.99 29.39 13.58 12.35
FLBRRLE L P2 Average 52.06 20.92 85.50 130.55
Plant grain-number A RE CV/ % 17.85 20.39 24.16 17.73
PR /g T2 Average 1.59 0.62 2.41 3.44
Plant grain-weight AR ZRL CV/ % 37.08 21.56 36.07 36.59
TR /g -3 Average 31.34 27.07 27.72 26.78
1000 grain-weight REE CV/ % 21.80 8.62 16.44 12.18
AL W 1B S50 Yellow RN E L) i AR
Grain-color Yellow, brown - Yellow, white Yellow, brown
ISEHNTETN KA G M SERIiT N LSERZiT N
iy 275 R Barreled, fusiform, B RS A (5
Kernel-shape Barreled, egg-shaped, — oval Barreled, fusiform,  Barreled, fusiform,
fusiform, oval egg-shaped, oval egg-shaped, oval
JRIB ML JE R = O 5 O - - e - -

Circumferential-casu-

gpfke—ty‘pe al, side-dispersed
SN Ly AL

Micro-spike type

£ 0TS

Disease-resistance

Fusiform, firecracker

[=EAmNGEE
High resistance, mid-
dle resistance

Circumferential-casual

Circumferential-casual ,

side-dispersed, circum-

Circumferential-casual ,

side-dispersed, circum-

ferential-tight, side-  ferential-tight

tight
Lyt ML | ER AR Yk L RS Yy ML | AR
Fusiform, firecracke,  Fusiform, firecracker,  Fusiform, firecracker,
string of bells string of bells sring of bells
[TE /A T [N LR AN
High resistance, resis- High resistance, resis- High resistance, resis-
tance, middle resis- tance, middle resis- tance, middle resis-
tance tance tance
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