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Abstract ; Based on 281 individual plants of F, population derived from a cross “Yuan Naked Oat”x“555” ,a ge-

netic linkage map for naked oat (Avena nuda L. ) was constructed by 20 AFLP primer pairs,3 SSR primer pairs ,and
1 panicle type character. The map was 1544.8 c¢M in total length with 20. 1 ¢M for the average distance between
neighboring markers. 92 AFLP markers,3 SSR markers,and 1 morphological trait were mapped on 19 linkage groups,
which contained 2-14 markers and varied in size from 23. 7 ¢cM to 276. 3 ¢M with an average of 81. 3 cM. The segrega-
tion ratio of panicle type fitted to 3:1,and 11 AFLP markers demonstrated distorted segregation with the percentage of
11. 5% . The results provided a framework of genetic linkage map for naked oat (Avena nuda L. ) ,which was the theo-
retical basis for QTL mapping,molecular breeding,and comparative genomics in naked oat research.
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FEELDNAY BRBUR P INA 1% B-3i2k LEEFIKIA
YERY PVP, LABT 1IE A S0 h 25 Rk &y - =
PR 2 YT TE DNA FHTE/K Z B8 5
FFREIBFAIA 1/10 /RF19 3 mol/ LEGFREN
1.2.2 AFLP 9347 R E0BEHR DNA #E47
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[K12H DNA XUEY), BEVIR R 20 wl,f34% DNA 2 pL,
EcoR 1(20 U/pL)0.3 uL,Mse 1(10 U/pL)0.5 pL,
10 x EcoR 1 buffer 2.0 pL,100 x BSA 0.2 pL, ddH, O
15.0 L, ¥B51 37 C/KIB 7 h, EBARR 30 pl, 5
BEVI=9 5 pL, 10 x T, % 48 buffer 3.0 pL, EcoR 1
$23K (50 pmol/uwL) 1.0 pL, Mse T 3%k (50 pmol/wL)
1.0 pL, T, ¥% 4% (400 U/pL) 0.2 pL, ddH, O
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20 CHLRAF
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fI45 DNA B4R 3.0 wL, 10 x PCR buffer ( & Mg®*
15 mmol/L)2. 0 pL,dNTP( 4% 10 mmol/L)0. 4 wL,E00
51%1(10 pmol/wL) 1.0 wL, MO0 5[4 (10 pmol/pL)
1.0 pL,Taq (5 U/pL)0.2 ul,ddH,0 12.4 pL,
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buffer( & Mg”* 15 mmol/L)2.0 pL,Mg”* (10 mmol/L)
1.0 pL, dNTP (4% 10 mmol/L) 0.4 pL, E00 5| #)
(10 pmol/pL) 1.2 L, MO0 5|#J (10 pmol/pl)1.2 plL,
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65 CIB K 30 s,72 CHEM 1 min (K 0.7 °C 12
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1 min(25 MEH) ;72 CIEH 7 min;4 CIEFE,
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E45M56 1 240 ]
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09—H~—AMI12
205— | > E78M372 364 —]
E38MS50 5
22,6 — ]
113 E38Ms01 238
09— E35M61_1 24 —¢
73— E47M55 1 10.9 —
: E33M49 1 301
27.7 — '
E39M56 2 9.8 —]
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5 v
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Table 1 Amplification results to F, population by 20 AFLP

primer combinations

Gl ey

Primer combi-

MR SIMEE
No. of

EZN A=Y
No. of

Primer combi-

nation polymorphic loci  nation polymorphic loci
E33M49 4 F45M58 6
E35M48 5 E47M55 4
E35M61 5 E49M55 6
E37M50 6 E49M64 4
E37M61 6 E49M65 5
E38M50 6 E64M54 7
E39M56 6 E76 M58 5
E40M48 4 E76M65 5
E40M49 4 E78M37 4
E45M56 4 E82M56 3
3
E64M54 1 -
PT
214 —
E49M65 3 E38M50 6
E45M56 3 26.1 —
104 ] E35M61 5
E40M49 4 ’ E37M61_4
N 212 —
E38M50 3
E76M65_1 279 —]
- U— E35M61 2
E76M58 4
E49M55 6
E49M64 3 4
E33M49 3 E37M50 2
E37M61 2 22.6 —
E82M56_2 E45M56 4
E40M48 2 258 —
E37M61 6
227 —
E78M37.3 O— E6AM 54 4
E35M61 4
7
E76M58 2
29.6 —
E76M58 5 122 —1 E35M48 1
g E37M61 5
E45M 56_2 : E49M5575
E76M65 4 35.6 —
E45M 58 5 e [t E38MS02
E37M50 5 " U—E45M58 4
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IL6—11  p3spag 2 16.1 — E37M61 1 E49M65 2
-~ E33M49 2
27.8 — 173 — - 27.9 —
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1237 Eoms53
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11 ~ 13
N H— E76M65 5 N
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2167 - 33.6 —
10— E40M49 1 30.8 — :
00— E37M503 H— E39M56 1 E82M56 3
22.8— 220 — 21.7 —
J—— E40M48 1 U— E64M54 3 o—— E39M56 4
14 15 16
H— E45M58 1 60 E49M64 4 07 1 E78M37 4
17.8— 0 — : E49M55 1
6.1 —t— E76M58 1 L[ EeaMsA0 19.7 — -
33— E49M64_1 13‘97 E37MS50 4 1381 E49M65 5
U E47M55 4 ~ U E45M58 2 O E64M54 2
18
- 19
17 H—E76M65 2 N
N - E40M49 2
41— AMS87 364 — ]
19.6—— AM102 31.8
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Fig.1 Genetic linkage map of Avena nuda

2.4 IRIEWRSE

SENLTE 19 A EPRE L/ 96 A rich, 81 A
AFLP #RiC 3 > SSR #Ric & 1 MEBIRICH T &
TEIRAF B L 11 A AFLP AR 3 30 12 25 M 0 2
(P=0.05) ,fii 4385 Lk 11. 5% ,2 Ao B hric
1€ 3 SEBRE, A9 AHES 6.9.10.11 .14 16 .17,
19 SHEGHET I 1 (FR2),
x2 REABMCEEMEENSR
Table 2 Distribution of distorted segregation markers on

linkage groups

R ﬁ‘i’ﬁ?‘ﬁi SR y
Marker ) o0 Genotype ratio Chi-square
linkage group

E35M61_2 3 B:D = 51:226 6.413
E38M50_6 3 A:C = 53:219 4.412
E45M58_3 5 A: C = 55:225 4.286
E45M56_2 6 B: D= 55:222 3.910
E37M61_3 9 A:C = 55:226 4.414
E35M61_3 10 B:D = 55:223 4.034
E4A9OMS5 _4 11 B:D = 55:225 4.286
E45M58_1 14 B:D = 55:226 4.414
E78M37_4 16 A:C = 52:229 6.322
E38M50_4 17 A:C = 52:217 4.611
E76M65_3 19 B:D = 54:224 4.610
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Oy B R RALE BT R S BB (AN F, (F, L F,
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ML E 4812 (PT) BOE AL TE 3 SIESIRE, 5
E38M50_6 iX— AFLP #RicEEES 21. 4 M, E5 5 1)
WEFE TAES, ol — 2550 B E38MS0 X X 5| 41 &
HEAPRCAEBOCR, A, BT E38M50_6 5
PT FRicJ5iE B 5 | R AT b 2 4 2 i 56 e % a2 7
FE 3 S EEBRE L AS 9, AR R E SR, RN PT
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RETIR AL ol SSR FRic iyt 4R MHL 1 Al 47 10 fit
5, A AL B TR SSR ARic IARFT, 7]
W5 ZIEBI AFLP FRic [ 23— E 1 4 ik
b RLHORE — 35 ARG G AT LA A 50 R AR X 3
ML RS AT LT 3 %t SSR 514,
FEIFHAE T HETH A IR MR SSR frid
Kt KD ez AN BE 2 R AR AR B AT A 25K
Z AL LA B R, DR M ASUAS R A A i R
AN DRV B TR 1 A R RS 21 AR iR RS
IO LS A AR ARAR PR 3 — 1) B ) fi RS A 7o
FREMEA SSR FRicHIFF &,

B2k

(1] FERE,skeE3C M A R ROl A ) 38t % B IR A4 5 R
BURL ] ML BT 24,2011 ,12(3) :325-338

(2] BT, 3RS0 ORI (155 ) (Avena nuda L. ) I K
SYIR A T [T ], 4B W 5t A% BE IR 2 e, 2011, 12 (5) .
667-670

(3]  FERR,#e B, 5. b ERE AR AR P 38 4% B 0K
U (1) [J]. HBAE R 24, 2011,12 (1) :1-12

(4]  AETE, BMEE B, A i E RS B R A R %
SERTFELT]. A AL BER AR ,2006,7 (1) :54-58

[5] 0'Donoughue L S, Wang Z,Roder M, et al. An RFLP-based link-
age map of oat based on a cross between two diploid taxa (Avena
atlantica x A. hirtula) [J]. Genome 1992 ,35(5) :765-771

[6]  Rayapati P J,Gregory ] W,Lee M, et al. A linkage map of diploid
Avena based on RFLP loci and a locus conferring resistance to
nine isolates of Puccinia coronata var. avenae[ J ]. Theor Appl
Genet, 1994 ,89(7-8) :831-837



678

7/ O

o
X

B’z

14 4%

[11]

[12]

[13]

[14]

[15]

0'Donoughue L S, Kianian S F, Rayapati P J,et al. A molecular
linkage map of cultivated oat [ J ]. Genome, 1995,38 (2):
368-380

Portyanko V A, Hoffman D,Lee M,et al. A linkage map of hexa-
ploid oat based on grass anchor DNA clones and its relationship to
other oat maps[ J]. Genome,2001,44(2) ;:249-265

Zhu S,Kaeppler H F. A genetic linkage map for hexaploid, culti-
vated oat (Avena sativa L. ) based on an intraspecific cross ‘ O-
gle/MAM17-5" [J]. Theor Appl Genet,2003,107(1) ;26-35
De Koeyer D L. A molecular linkage map with associated QTLs
from a hulless x covered spring oat population[ J]. Theor Appl
Genet,2004,108(7) :1285-1298

Becher R. EST-derived microsatellites as a rich source of molecu-
lar markers for oats[ J]. Plant Breeding,2007,126(3) ;274-278
Groh S,Zacharias A ,Kianian S F,et al. Comparative AFLP map-
ping in two hexaploid oat populations [ J]. Theor Appl Genet,
2001,102(6-7) :876-884

Milach S C K,Rines H W, Phillips R L. Molecular genetic map-
ping of dwarfing genes in oat[ J]. Theor Appl Genet,1997,95.
783-790

Portyanko V A, Chen G,Rines H W, et al. Quantitative trait loci
for partial resistance to crown rust, Puccinia coronata,in cultivat-
ed oat, Avena sativa L. [ J]. Theor Appl Genet,2005,112(1) .
313-324

Jackson E W, Obert D E,Menz M, et al. Qualitative and quantita-
tive trait loci conditioning resistance to Puccinia coronata patho-

types NQMG and LGCG in the oat ( Avena sativa L. ) cultivars O-

[16]

[17]

[18]

[21]

[22]

gle and TAM 0-301 [ J]. Theor Appl Genet,2008,116 (4 ):
517-527

Kianian S F, Phillips R L, Rines H W et al. Quantitative trait loci
influencing B-glucan content in oat (Avena sativa ,2n =6x =42)
[J]. Theor Appl Genet,2000,101(7) :1039-1048

Kianian S F,Egli M A, Phillips R L, et al. Association of a major
groat oil content QTL and an acetyl-CoA carboxylase gene in oat
[J]. Theor Appl Genet,1999,98(6-7) :884-894

Groh S,Kianian S F,Phillips R L, et al. Analysis of factors influ-
encing milling yield and their association to other traits by QTL a-
nalysis in two hexaploid oat populations[ J]. Theor Appl Genet,
2001,103(1) :9-18

Lytth T W. Segregation distorters| J |. Annual Review of Genetics,
1991,25.511-557

Tanhuanpaa P, Kalendar R,Schulman A H,et al. The first doub-
led haploid linkage map for cultivated oat[ J]. Genome,2008,51
(8) :560-569

2P R FORS T BE RIS Y SSR Al AFLP ARiC i
[J]. PEHEARMRRL B R 2 4. ESARE2 AR, 2004,32 (12)
28-37

Barbosal M M, Federizzi L. C,Sandra C K, et al. Molecular map-
ping and identification of QTL's associated to oat crown rust par-
tial resistance[ J]. Euphytica,2006,150(1-2) :257-269

Wu B, Lu P, Zhang Z W. Recombinant microsatellite amplifica-
tion; a rapid method for developing simple sequence repeat mark-

ers[ J]. Mol Breeding,2012,29(1) :53-59

SOOI OO OO OO OO OO OO OO

(E#% 658 W)

(8]

[11]

[12]

[13]

[14]

[15]

[16]

Julio E, Verrier J L, Dorlhac de Borne F. Development of SCAR
markers linked to three disease resistances based on AFLP within
Nicotiana tabacum L. [ J]. Theor Appl Genet,2006,112:335-346
WA, B ARG, PR A2, 45, BT ISSR BRI 1) 45 0 i Joi ik 1%
ZREEMSE ()] 3814 ,2005,27(5) :753-758

W05 AR, AT I, 45 AT ISSR AR 7B J0 B0 BT i
BAEZRIEL)]. hERIERRE,2007,40(10) :2153-2161
AR R, T, UM, S5, F8 43 00 B R Bt % 2R S R %
KA ISSR AR [ 1] . /EH241,2006,32(3) :373-378
WA JRE DT, G BE R RAPD 1 AFLP AR iC 43 47 XA 5L
Fh BRI AL Z REPE [0 RO AE Y AR %4k ,2006 (14)
585-593

Rossi L, Bindler G, Pijnenburg H, et al. Potential of molecular
marker analysis for variety identification in processed tobacco
[J]. Plant Var Seeds,2001 ,14:89-101

Bindler G, Van der Hoeven R, Gunduz I, et al. A microsatellite
marker based linkage map of tobacco [ J]. Theor Appl Genet,
2007,114.341-349

Moon H S, Nicholson J S, Lewis R S. Use of transferable Nicoti-
ana tabacum L. microsatellite markers for investigating genetic di-
versity in the genus Nicotiana [ J]. Genome 2008 ,51 :547-559
Moon H S, Nicholson J S,Heineman A et al. Changes in genetics

[17]

[18]

[19]

diversity of U. S. flue-cured tobacco germplasm over seven dec-
ades of cultivar development [ J]. Crop Sci,2009 ,49 :498-506
Moon H S, Nifong J] M, Nicholson J S, et al. Microsatellite-based
analysis of tobacco ( Nicotiana tabacum L. ) genetic rtesources
[J]. Crop Sci,2009,49:2149-2159

Tong Z J,Jiao T L, Wang F Q,et al. Mapping of quantitative trait
loci conferring resistance to brown spot in flue-cured tobacco
( Nicotiana tabacum L. ) [ J]. Plant Breeding,2012,131 :335-339
Tong Z J,Yang Z M,Chen X J, et al. Large-scale development of
microsatellite markers in Nicotiana tabacum and construction of a
genetic map of flue-cured tobacco [ J]. Plant Breeding, 2012,
131:674-680

De Riek J E,Calsyn I, Everaert E et al. AFLP based alternatives
for the assessment of distinctness , uniformity and stability of sugar
beet varieties[ J]. Theor Appl Genet,2001,103;1254-1265
VRGUR, W F 25 IR IR, 45 fai S bRaE ) DNA AR AR DA
DIk ]. R AR 2AR 2007 (12) :183-187

Nei M, Li W H. Mathematical model for studying genetic variation
in terms of restriction endonueleases [ J]. PNAS, 1979, 76.
5269-5273

Rohlf F J. NTSYSpc numerical taxonomy and multivariate analysis
system ( Version2.0 ) [ M ].
Inc,1998

New York: Applied Biostatistics



	植物遗传第4期_部分95
	植物遗传第4期_部分96
	植物遗传第4期_部分97
	植物遗传第4期_部分98
	植物遗传第4期_部分99
	植物遗传第4期_部分100

