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Abstract Using the 208 RAPD markers and association mapping in 18 portion materials of Spiraea
L. by scanning their genome in this study. We analyzed their population structure and performed the
association analysis between RAPD markers and 28 ornamental traits. The results showed that Eighteen
portion materials of Spiraea L. were composed of 6 subpopulations There were 23 RAPD markers
associated with 16 ornamental traits in the population there were 5 RAPD markers associated with 2 or
of the ornamental traits and their
carried species were detected. These markers associated with flower period s5-2 total 2  colored- leaf
period s1049-9total 2 flowering biological habit s22-1total 7 flower color s103-9total 3 and petal
shape s22-7 of ornamental traits. The carried species were S. bumalda Gold Mound” S bumalda Gold
Sthunbergii Blume S japonica Linn.and S. chamedryfolia L.
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Tablel The 18 portion materialsof Spiraeal.
Material No. Species Main location distribution
1 S. trichocarpa Nakai Liaoning Inner Mongolia
2 S media Schmibt. Heilongjiang  Jilin
3 Sthunbergii Blume Huadong Shaanxi
4 S bumalda’ Gold Flame' USA China
5 ‘ ' S bumalda’ Gold Mound’ USA China
6 S fritschiana Schneid. Henan Shaanxi
7 S chamedryfolia L. Hellongjiang Jilin
8 S pubescens Turcz. Shaanxi Gansu
9 S elegans Pojark. Jilin  Inner Mongolia
10 S sericea Turcz. Heilongjiang  Jilin
11 S canescens D. Don Xizang India
12 S japonica Linn. Japan China
13 S trilobata Linn. Shandong  Shanxi
14 ShypericifoliaL. Liaoning Inner Mongolia
15 Ssalicifolia Linn. Inner Mongolia Huabel
16 S aquilegifolia Pall. Inner Mongolia Shanxi
17 S velutina Franch. Hebei  Shanxi
18 S flexuosa Cambess. Heilongjiang Jilin
1.2
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Table2 Quality traitsand their number of ornamental traitsamong materials
Ornamental trait Trait No.
Flowering biologica habit 1 2

First leavesthen flowers1 Flowers and leaves at the sametime 2
Plant type 1 2 3

Vertical 1 Vertical expansion2 Expansion 3

Color of twig 1 2 3 4

Greenl Brown2 Brown-yellow 3 Yellow4
Leaf color 1 2 3 Lightgreen1l Yellow-green2 Dark green3
Leaf shape 1 2 3 4 5 6

Sector 1 Ellipse2 Oval 3 Circular 4 Rhombus5 Lanceolate 6

Flower location 1 2 Termina 1 Latera 2
Colored-leaf period 1 2 Havel None2

Lesf tip 1 2 3 4 Acuminatel Obtuse2 Acute3 Shap4
Leaf margin 1 2 3 4

Entirel Serrate2 Only thepoint serrated 3 Lobed 4
Flower expand 1 Completely open 1
Flower posture 1 2 Straight1 Inclined 2
Flower phase 1 2 3 Linear1 Scattered2 Densefull 3
Flower color 1 2 3 Whitel Pink2 Pde3

Inflorescence type 1 2 3 4 5

Umbel 1 Compound corymb 2 Racemose-umbellate 3 Panicle4 Corymb 5

1.3 DNA RAPD
2009 CTAB 6~ 10 DNA
200 3 PCR 20 pL
Taq buffer 2uL 20 ng DNA 1 pL 0.2 nmol 2puL 25mmol - L dNTP1.2 L 2.5 mmol - L*MgCl,
1.6uL  5U -pL™ TagDNA 02uL PCR 94 4min 35 94
45s 38 Imin 72 1 min 72 10min 4 PCR
1% Tanon Gls 2010

PCR BiometraTGRADIENT Bio-RAD Beijing

14
18
Pritchard 2000 STRUCTRE2.2 Q
2008b
TASSEL Edward Buckler Lab. 2007 GLM Q
28
RAPD RAPD 200
25 208 P=kin P k
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2010
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21 RAPD
200 18 RAPD 187
93.5% 2~9 57 57
25 286
208 72.7% PCR RAPD
RAPD 200 ~ 2 000 bp 1
18
1 S1029 18 RAPD
M DNA DL 2000 1
Fig.1 RAPD amplification rusults of primer S1029 in 18 portion materials of Spiraea L.
M  DL2000 DNA marker. The materials No. asin Table 1.
22
linkage
disequilibrium LD
208 RAPD
STRUCTRE2.2
K=6 Hardy-Weinberger 6
6 2009 18
23 RAPD
28 2
Q 2008 2009 2
3 1 28 16 16
23 P <0.05
s5-2
S22-4 s1029-7 s1216-1 s206-8 s22-7  s1049-9

042 ~ 1
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Table3 Marker locisassociated with 16 traits and their explained phenotypic to the variation

Marker locus

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16

$1029-6
S22-4
S1260-1
S1025-4
$1027-8
S5-2
S1216-1
S22-1
S152-6
S75-7
S103-9
S206-8
S1006-8
S22-7
S306-10
$1049-9
S$1027-6
S1029-1
$1029-7
S75-3
S1027-4
S1029-4
$1043-7
Tota

0.62
0.57
0.49
0.58 071 053 063

e

051 052
087 1 0.54 0.52
0.42

0.47 0.63
0.54

0.55
0.47
0.47

0.99

Note The underline indicates the markers that can be detected in 2 years' association analysis. The number from 1 to 16 represent plant hight
plant type leaf shape leaf length leaf tip blooming period flowering biological habit flower color flower posture flower phase inflorescence
of per branch petal width flower location fruit period colored-leaf period colored-leaf period.
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Table4 Materialsand locis associated significantly with 16 ornamental traits of Spiraea L.

Materia No.
Ornamental trait Marker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Plant hight S5-2 + + o+
Plant type S22-4 + + +
Leaf length S1029-7 + + + + + +
$5-2 + o+
Blooming period
S152-6
Flowering biologica habit S1216-1
Flower color S206-8
Flower posture S206-8
S206-8
Inflorescence of per branch
Petal width S22-7 + o+ o+ o+ o+ o+ o+ o+ o+ o+
Fruit period S306-10 + +
S5-2 +
Colored-leaf period S1049-9 . +
S$1027-6 P
Colored-leaf period
+
Note + indicatesthe Spiraea L. species with this marker.
3.1 RAPD
linkage disequilibrium LD
QTL LD
LD 18 28 208 RAPD
LD 6 000
Flint-Garcia et a. 2003 RAPD 2
RAPD
3.2
s152-6  s1216-1
2
s5-2  s1049-5
s1027-6 ‘ ’ ‘ '
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s1049-9 s1027-6 s1216-1
s1029-7 s206-8 ° ' s5-2 s1049-9 s1027-6 s306-10 s22-4
s22-7 s1029-7 s22-7 s1029-7
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