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Abstract: Oat (Avena L.) is one of the most important cereal crops in the world, ranked at the sixth top place in planting area and
yield among all cereal crops, and possesses high values in food and nutrition, health protection and feeding livestock. Naked oat
(A. nuda) is an endemic type in China. However, a few studies on naked oat germplasm at molecular level have been reported.
The aim of this study was to evaluate the genetic diversity of core collection of naked oat using AFLP markers. A total of 281
accessions of naked oat were analyzed using 20 AFLP primer combinations. Selective amplification created 1 137 bands, of which
260 were polymorphic, accounting for 22.96% of the total bands. The mean polymorphism information content (PIC) was 0.0326.
For different geographic groups, Simpson’s index ranged from 1.235 to 1.495, and Shannon’s index varied from 0.1558 to 0.4437.
The majority (83.45%) of the AFLP variation resided within accessions of each group, and the rest (16.55%) existed among ac-
cessions between groups. The sample size of geographic groups was significantly associated with the number of polymorphic loci,
proportion of within-group variation, Simpson’s index and Shannon’ s index. Accessions from Inner Mongolia and Shanxi were
most diverse, and those from northeastern China were most distinct. Genetic resemblance was found within accessions from
western China. Germplasm from East Europe was genetically close to that from Inner Mongolia, China. The genetic diversity of
Chinese accessions was significantly higher than that of exotic accessions. Compared with breeding cultivars, landraces presented
a higher proportion of within-group variation. Naked oat landraces were suggested to be collected in the regions where are not
well represented by the current collections, and collecting activities should be continuous in the diversity-rich areas such as
northwestern and southwestern China in order to enrich naked oat gene pool in China.
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Table1 Amplification results of 20 AFLP primer combinations
Primer combination No. of bands No. of polymorphic bands Percentage of polymorphic bands (%) PIC
E+AAC/M+CAG 40 7 17.50 0.0193
E+ACA/M+CAA 64 4 6.25 0.0098
E+ACC/M+CAA 56 9 16.07 0.0198
E+ACG/M+CAA 88 17 19.32 0.0337
E+ACG/M+CAC 65 23 35.38 0.0639
E+ACG/M+CAT 58 18 31.03 0.0465
E+ACT/M+CAA 53 10 18.87 0.0272
E+AGA/M+ACG 60 12 20.00 0.0341
E+AGG/M+CAA 55 12 21.80 0.0371
E+AGG/M+CTA 61 17 27.87 0.0366
E+ATG/M+GAG 78 21 26.92 0.0436
E+CAG/M+CGA 58 17 29.31 0.0387
E+CAG/M+CGC 50 15 30.00 0.0374
E+GAC/M+GAC 55 8 14.50 0.0210
E+GTC/M+CCC 45 5 11.11 0.0243
E+GTC/M+GAC 52 19 36.54 0.0421
E+GTT/M+ACG 40 16 40.00 0.0313
E+GTT/M+CGC 43 7 16.28 0.0215
E+TAT/M+ACG 53 13 24.53 0.0378
E+TAT/M+CCT 63 10 15.87 0.0259
Total 1137 260 — —
Average 56.9 13.0 22.96 0.0326

PIC: polymorphism information content.
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Table 2 Size and genetic parameters of groups with different geographic origins
. . . . o - D H’
Group Sample size No. of polymorphic loci Proportion of within-group variation (%)

+ Gansu+Ningxia, China 13 171 3.23 1.350  0.3317
Hebei, China 25 217 6.59 1.361  0.3654
Northeast, China 8 132 1.57 1.274  0.2540

Inner Mongolia, China 56 250 19.17 1.495  0.4412
Qinghai, China 10 111 1.64 1.235  0.2249
Shanxi, China 99 249 33.34 1.489  0.4437
Shaanxi, China 10 127 1.93 1.277  0.2533
Southwest, China 24 173 5.44 1.317  0.3138

America 12 191 3.62 1.440  0.3880

East Europe 20 213 6.30 1.453  0.4064

West Europe 2 74 0.33 1.285  0.1721

Exotic others 2 67 0.30 1.258  0.1558

Total 281 260 — 1.520  0.4626

(AMOVA)
Within-group variation calculated from the sum of squares from analysis of molecular variance (AMOVA).
F3 FTRMEMAEBBAFRNRIBRIZESH
Table 3 Size and four genetic parameters of different types of group
. S . I . D H’
Group Sample size  No. of polymorphic loci Proportion of within-group variation (%)

Domestic 245 260 86.79 1.518  0.4595
Domestic landraces 169 256 56.77 1.491  0.4471
Domestic cultivars 76 249 27.54 1.535  0.4549
Exotic 36 227 11.71 1.469  0.4290
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Table 4 Linear regression of genetic parameters over accession number of a group

Geographic origin Variety type
Genetic parameter Coefficient R? Coefficient R?
No. of polymorphic loci 0.7517" 0.5650 0.8696 0.7563
Proportion of within-group variation 0.9965™" 0.9932 0.9984" 0.9968
D 0.7255™ 0.5264 0.1071 0.0155
H' 0.7180™ 0.4670 0.4996 0.2460

sk

"P<0.05; "P<0.01; ""P<0.001.
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Table 5 Distribution in nine major clusters of 281 A. nuda accessions

Group 1 II 111 v \% VI VII VIII IX Total
+ Gansu+Ningxia, China 1 2 1 1 8 13
Hebei, China 23 2 25
Northeast, China 8 8
Inner Mongolia, China 6 9 15 2 19 5 56
Qinghai, China 2 8 10
Shanxi, China 14 30 4 17 33 1 99
Shaanxi, China 1 9 10
Southwest, China 1 23 24
America 2 1 9 12
East Europe 2 2 12 1 2 1 20
West Europe 2 2
Exotic others 1 1 2
Total 16 36 16 46 8 25 37 47 50 281
Inner Mongolia, China 7 (neighbor_joining) 281
_E Shanxi, China 9
East Europe ? (
America A 3), R
Ht:bci\.China ( 5) IX
West Europe i
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Table 6 Nei’s genetic distance among six groups in cluster A [9]
revealed by UPGMA analysis
Fu RAPD!#1 gsRI!-2
Group East Europe America West Europe
0.023 0.0396 0.0910
Inner Mongolia, China 7 ? ? > AFLP
. . 0.0340 0.0422 0.0946
Shanxi, China 3.2
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