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Assessment of Genetic Diversity for Hulled Oat Germplasm
Using AFLP Markers

XIANG Huai- jun' ,ZHANG Zong- wen'? ,WU Bin'
( 'Institute of Crop Sci , Chinese Academy of Agricultural Sciences, Beijing 100081 ; * Biodiversity International
Office for East Asia ,Beijing 100081)

Abstract; One hundred and seventy seven accessions of hulled oat( Avena sativa L. ) with domestic and oversea
origins were analyzed using 20 AFLP primer combinations. Selective amplification created 976 unambiguous bands,
of which 185 bands were polymorphic. The percentage of polymorphic bands for each AFLP primer combination
ranged from 9. 3% to 35. 9% ,with the average of 19. 0% . Shannon- Weaver indices of groups of accessions with di-
verse geographic origins varied from 0. 19 to 0. 3412. Western Europe group showed the highest index,followed by
North Europe (0. 3269) ,Japan(0. 3072) ,Eastern Europe(0. 2949) and North American group(0. 2904 ) ,and Hei-
longjiang group showed the lowest. The results of PCA and UPGMA clustering analysis exhibited a good consistency,
and were also consistent with geographic origins. All the accessions were classified into two categories based by
PCAand UPGMA clustering analysis. One category covered mainly domestic accessions,the other category included
accessions of Inner Mongolia and Qinghai as well as accessions from overseas. The exotic accessions were generally
separated from domestic accessions while domestic accessions with different origins mixed up. This indicates that the
relationship between domestic and oversea accessions was relatively far caused by lacking of effective exchange ,and
the domestic accessions of hulled oat were more homologous due to lack of diversity. It is important to promote the
germplasm exchange with other countries and enrich the genetic diversity of hulled oat in China.
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Table 1 Materials grouped by geographical origin
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Table 2 Sequence of primers for selective amplification used in the analysis

Mse 1 519 BERERE EcoR | 5% ERAEBE
Mse | primer Selective bases EcoR | primer Selective bases
M37 5'- GATGAGTCCTGAGTAA ACG-3' E37 5'- GACTGCGTACCAATIC ACG-3’
M47 5'-GATGAGTCCTGAGTAA CAA-3’ E38 5’- GACTGCGTACCAATTC ACT-3’
M48 5'- GATGAGTCCTGAGTAA CAC-3’ E39 5'- GACTGCGTACCAATTC AGA-3’
M49 5'- GATGAGTCCTGAGTAA CAG-3’ E40 5'- GACTGCGTACCAATTC AGC-3’
M50 5'- GATGAGTCCTGAGTAA CAT-3' E64 5’- GACTGCGTACCAATTC GAC-3’
M59 5'- GATGAGTCCTGAGTAA CTA-3' E76 5'- GACTGCGTACCAATTC GTC-3’
M60 5'- GATGAGTCCTGAGTAA CTC-3’
M61 5'- GATGAGTCCTGAGTAA CTG-3'
M62 5’- GATGAGTCCTGAGTAA CTT-3'
M64 5'-GATGAGTCCTGAGTAA GAC-3'
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Table 3 Polymorphism of AFLP primer combinations

EikE b BHK EHHW ﬁi:ﬁ) E %3:
Primer No. of No. of polymor- Percentage {5 E. &
combination  total bands phic bands of polymorphic ~ PIC
bands

E37/M47 40 13 32.5 0.0476
E37/M48 59 14 23.7 0. 0556
E37/M50 53 9 17.0 0. 0390
E37/M59 76 10 13.2 0.0511
E37/M60 60 8 13.3 0. 0450
E37/M61 54 5 9.3 0.0232
E37/M62 58 10 17.2 0. 0502
E38/M47 50 6 12.0 0. 0285
E38/M48 47 7 14.9 0. 0340
E38/M49 35 5 14.3 0.0186
E38/M59 37 9 24.3 0. 0428
E38/M60 36 6 16.7 0. 0242
E38/M61 39 14 35.9 0. 0547
E38/M62 40 8 20.0 0. 0439
E39/M37 46 14 30.4 0. 0635
E40/M47 66 9 13.6 0. 0359
E40/M48 40 6 15.0 0. 0329
E40/M49 50 8 16.0 0. 0411
E64/M64 43 12 27.9 0.0482
E76/M64 47 12 25.5 0. 0663
A1t Total 976 185

Yz 48.8 9.3 19.0 0.0423
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(1.3214) FZRBRAH A (1. 3155) , R B VLM R B AR
Shannon- Weaver Z 15 % I ZA4L{E B E 0.19 ~
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Table 4 Simpsion Index and Shannon- Weaver index of 11 populations with diverse origins

AR R HEK Simpson & FHERE || BIFRER LZEE Simpson ¥  EHHEK
Domestic origin ~ No. of accessions D I Exotic origin No. of accessions D I
=T 10 " 1.2299 0. 1900 % 18 1.3214 0.2904
# 4t 8 1.2613 0. 2006 ] 4 1. 2832 0.2144
HEH 9 1.2645 0.2157 144 30 1.3707 0. 3269
i 11 1.2308 0. 2030 Fiifid 10 1.4295 0.3412
% 16 1. 2635 0.2297 KKk 17 1. 3155 0.2949
e 4 1. 2800 0.2016 BRI 9 1.2430 0.2233
Hib 13 1. 2440 0.2372 HA 7 1.2763 0.3072
H s 71 1.2999 0. 3015 i 11 1. 3510 0.2894
B 106 1. 3501 0. 3435
8% 177 1. 3652 0.3346
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Table 5 Nei’s genetic distance among groups

Pop 1 2 3 4 5 6 8 9 10 11 12 13 14
2 0.0291

3 0.0717 0.0455

4 0.0461 0.0604 0.087S

5 0.0445 0.0337 0.0202 0.0566

6 0.0702 0.0794 0.0839 0.0505 0.0771

7 0.0324 0.0319 0.0566 0.0369 0.0375 0.0463

8 0.0661 0.0533 0.0204 0.0879 0.0357 0.0865 0.0548

9 0.0680 0.0612 0.0422 0.0886 0.0464 0.0978 0.0543 0.0240

10 0.0570 0.0388 0.0170 0.0684 0.019 0.0686 0.0430 0.0127 0.0333

11 0.0702 0.0508 0.0276 0.0904 0.0261 0.0825 0.0554 0.0212 0.0442 0.0120

12 0.0609 0.0489 0.0119 0.0888 0.0240 0.0827 0.0531 0.0144 0.0335 0.0090 0.0093

13 0.0785 0.0643 0.0334 0.1096 0.0521 0.1074 0.0686 0.0181 0.0297 0.0375 0.0464 0.0356

14 0.0728 0.0610 0.0424 0.0903 0.0373 0.0934 0.0633 0.0321 0.029 0.0303 0.0221 0.0339 0.0475

15 0.0713 0.0598 0.0232 0.0895 0.0419 0.0824 0.0663 0.0077 0.0238 0.0205 0.0255 0.0167 0.0196 0.0298
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Fig. 1 Dendrogram among groups of oat

germplasm based on Nei's genetic distance
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Table 6 Distribution of 177 A. sativa accessions in ten major clusters
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Fig.3 Clustering of 177 A. sativa accessions
by neighbor- joining analysis
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