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Abstract: To promote the genetic improvement of oat, an EMS mutation library of oat was construc-
ted using naked oat cultivar Baiyan 2 as the material. The morphological characteristics of the M, pop-
ulation were investigated to identify the mutants and the mutation effects in field condition, as the ge-
netic variation among some individuals of the M, population by PCR with intron spliced junction prim-
ers and long random primers as well. The results showed that there were rich genetic variations a-
mong the M, mutants with total variation frequency of 7.17%. A total of 99 fragments were amplified
from the genomic DNA of 39 strains of the M, mutation population with 15 intron spliced junction
primers and long random primers. Of which, 65 fragments were polymorphic with a frequency of
65.7%. The genetic similarity coefficients among those M, mutation individuals ranged from 0. 667 to
0. 973, which indicated extensive genetic variations among the individuals. These results suggested
that rich genetic variations were presented in the oat EMS mutation population, further screening the
mutants in the key agronomic traits may greatly facility the functional analysis of candidate genes of
key agronomic traits.
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Table 1 Sequence of 15 ISJ and long random primers used

519 % i 5191551 o T L L N
Primer Name Primer sequence 5'-3 Primer Name Primer sequence 5'-3
Bl GAGCCCAGAACGACGCCGG 1T2-18 GCAGAGGGCCAGGTAAGT
R1 TCGTGGCTGACTTCACTG 1T3-18 GTGCGGCCACAGGTAAGT
R2 TGCTGGTTTGCAGGT I1T31-15 GAAGCCGCAGGTAAG
E2 GGAATTCCACGTCCA 1T32-15 GACTCGCCAGGTAAG
E4 GAATTCCAGCCTGCA 1T33-15 GATGCCCCAGGTAAG
ET1-18 ACTTACCTGAGGCGCGAC 1T34-15 ACCTACCTGGCCGAG
ET2-18 ACTTACCTGCTGGCCGGA 1T36-15 ACCTACCTGGGGCTC

1T1-18 CCGGCAGGTCAGGTAAGT
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Table 2 Phenotypic mutation in EMS M, population of Baiyan 2

K ZEARAN R
Phenotype No. of Mutants

2% 2% 45 Shrinked edge leaf
74 F B White spots on leaf
74 # B Yellow spots on leaf

I F #% 25 Verticillium

4 44 Stripe on leaf

ST 8 Yellow leaf at the bottom
M+t Curly leaf

ZH 1 Narrow leaf 11

DD 00 U1 e

R RABAS AR
Phenotype No. of Mutants
i M Broad leaf 8

KEFF Dwarf 1

= FF Tall 2

PAHE Single tiller 1
/L4y BE Few tillers 16
%43 BE More tillers 4

T W 3BIE Seedling lethal 16

RE Sterility 1

FE ) 45040 F % e 2 5 M, AR AR IR I
BAR SR KB R LAY BE L R SRR Y AR
MR HE R RAS IR R R 7. 17% (F 2), Hi
PR S AR K 3 kL SEAE AT 0. 25 06 o bk e i e 1K
160 cm, %y 68 cm., 4y BERATIK 21 bk, A
WK 1. TT00 A BESS AR 3 il Z e /D
FIBE, ZBE R 2355 51 MY EE, D BER 2 3] 5
AOYEE, WA BN R AR IR 22 Bk, 58 AR B RN
1. 86 %0, W J 948 1] 43 SRy W B 8, 98 A8 1A A
ARG AR, R B R AT 3 B (D IF 28
B MR T E A S AR T R EE

FEELRAFARLY R 0. 51%; (2) [ 4R Ak 8
PR BERR I 5 A B SR A DA Y Ak B0, 28 AR MR
0.68% ; (3) M BES ALK 4 #k . R LA /N
BENEIBE, RASBIRN 0. 34% ., M AR
KA 23 Bk RAEPE Ny 1. 94 % , i 26 58 A8 (K 7] 4y
3% OB M FAR R 4 bk I TR
GEASNTAE Ry 2,05 %0 s QA I S AR 11 #k , m B
AT EE A 1. 1 om, ZEARSRE R 0. 93%
QR Z2 Ak 8 # o F B S b B R 56 L fe
iK 3.5 em, RAEMEN 0.67%, RERALH 4
PR, AR BN TR 25 T8 T A6 . 8 AR I R R



. 424 - % X fE W

¥

%31 &

0.34%, P A B, A [ Bk 22 8] A7 15 2 b 2
TP G AL 3k 6 G AR MR BE 75 A E 18 15 30 5 1k —
A M R L 8 % AT R T A AL B )
DG 5 AL I
2.2 REGENEEER

PLSF AR gt 2 5 5 41 DNA B4R 18
& PCR S MR ZR . R T 15 X 51 ¥ x M, AR5
PRELBRUEAT PCR P75 KRB 59 A5 1 M 19 2%
R AR I 1D o BB AR R 5 58 A ]

MCK 2 4 6 8 10 12 14

2000 bp B

1500 bp
750 bp
500 bp

250 bp
100 bp

M iy marker; CK g (A7 2 5 3 $0F g AH W 28 28 14 1) 4 5

FGEARRZ A 22 5 4500 . 15 gl dky
99 iy . Z MR 65 &, ZRMAAT R
H 65,700 (3R 3) . FIEAGIYY G i A
6.6 55, ZBMERWECH 4.3 K. 2B BW
AHENT 33.3%~85. 7% 2., KNESI %Y
B SR 3~ 11 AR5 b E4 PR Y
R Z . 11 4 TT32-15 9788 1 8 B0
k3 %k, BAYHEIMZ S AT RE N 9 &,
IT32-15 ¥4 i Z AR EUR D Ol 1 4%,

18 MCK20 22 24 26 28 30 32 34 36 38

M is marker; CK is Baiyan 2; Number in the lane indicates the code of the corresponding mutant

Bl 1 IT34-155[¥&E M REARTEFHTHEER
Fig. 1 Amplification of primer 1T34-15 in partial mutants of M,

x£3 15N ISI S| MF I &E
Table 3 Bands amplified by the 15 ISJ primers

TGP A R
No. of bands amplified
per primer

5144

Primer Name

P11 2 S SR B
No. of polymorphic

ZEWEISFR/ %
Percentage of

bands amplified polymorphic bands

Bl 8 6 75.0
R1 4 2 50. 0
R2 7 6 85.7
E2 4 3 75.0
E4 11 9 81.8
ET1-18 8 4 50. 0
ET2 8 3 37.5
IT1-18 8 5 62.5
1T2-18 7 5 71. 4
IT3-18 5 5 83.3
IT31-15 5 4 80.0
IT32-15 3 1 33.3
1T33-15 5 4 80. 0
1T34-15 7 4 57.1
IT36-15 8 4 50. 0
ait 99 65 65.7
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Fig. 2 Clustering analysis of 39 M, oat mutant individuals
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