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Genetic diversity of wild Cynodon dactylon germplasm detected by
SRAP markers
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Abstract: Sequence-related amplified polymorphism (SRAP) molecular markers were used to detect the genetic diversity
of 32 wild accessions of Cynodon dactylon collected from Sichuan, Chongqing, Guizhou and Tibet,China. The following
results were obtained. (1) Fourteen primer pairs produced 132 polymorphic bands, averaged 9.4 bands per primer pair. The
percentage of polymorphic bands in average was 79.8%.The Nei’s genetic similarity coefficient of the tested accessions
ranged from 0.591 to 0.957, and the average Nei’s coefficient was 0.759. These results suggested that there was rich genetic
diversity among the wild resources of Cynodon dactylon tested. (2) Thirty two wild accessions were clustered into four
groups. Moreover, the accessions from the same origin frequently clustered into one group. The findings implied that a cor-
relation among the wild resources, geographical and ecological environment. (3) Genetic differentiation between and within
six eco-geographical groups of C. dactylon was estimated by Shannon’s diversity index, which showed that 65.56% genetic
variance existed withingroup, and 34.44% genetic variance was among groups. (4) Based on Nei’s unbiased measures of
genetic identity, UPGMA cluster analysis measures of six eco-geographical groups of Cynodon dactylon, indicated that
there was a correlation between genetic differentiation and eco-geographical habits among the groups.
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Table 1 Wild Cynodon dactylon L.Pers. accessions tested in this study
No. Accession number Origin Habit Altitude(m)
1 Sau9935 Maoxian, Sichuan Wasteland 1480
2 Sau9936 Maoxian, Sichuan Wasteland 1530
3 Sau02011 Wenchuan, Sichuan Roadside 1310
4 Sau02012 Jinchuan, Sichuan Roadside 2150
5 Sau02014 Jinchuan, Sichuan Riverside 2130
6 Sau02015 Jinchuan, Sichuan Roadside 2110
7 Sau9918 Ya'an, Sichuan Grassland 600
8 Sau02058 Yingjing, Sichuan Field ridge 720
9 Sau02061 Tianquan, Sichuan Riverside 740
10 Sau02063 Tianquan, Sichuan Hillside 630
11 Sau02064 Lushan, Sichuan Hillside 630
12 Sau9927 Yibin, Sichuan Flood land 250
13 Sau9922 Yibin, Sichuan Riverside 255
14 Sau9926 Yibin, Sichuan Wasteland 260
15 Sau02041 Yibin, Sichuan Riverside 250
16 Sau02042 Yibin, Sichuan Riverside 245
17 Sau02046 Liangping, Chongqing Roadside 380
18 Sau9942 Changshou, Chonggqing Woodland 305
19 Sau9945 Changshou, Chonggqing Flood land 140
20 Sau02050 Wanzhou, Chongqing Shipside 150
21 Sau06001 Yunyang, Chongqing Flood land 160
22 Sau02019 Libo, Guizhou Riverside 370
23 Sau02020 Libo, Guizhou Flood land 360
24 Sau02022 Dushan, Guizhou Roadside 950
25 Sau02023 Dushan, Guizhou Field ridge 970
26 Sau02024 Dushan, Guizhou Roadside 810
27 Sau02025 Dushan, Guizhou Roadside 890
28 Sau03001 Bayi, Tibet Roadside 3080
29 Sau03002 Chayu, Tibet Roadside 2550
30 Sau03003 Chayu, Tibet Roadside 2460
31 Sau03004 Chayu, Tibet Roadside 2030
32 Sau03005 Chayu, Tibet Roadside 1750
* 2 HATRAFIRSRAPHHTHISIHFTI
Table 2 Primer sequences used in SRAP analyses of Cynodon dactylon L.Pers.
Forward primers (5’ 3") Reverse primers (5'- 3")
mel : TGAGTCCAAACCGGATA eml : GACTGCGTACGAATTAAT
me3 : TGAGTCCAAACCGGAAT em3 : GACTGCGTACGAATTGAC
me4 : TGAGTCCAAACCGGACC em4 : GACTGCGTACGAATTTGA
me5 : TGAGTCCAAACCGGAAG em6 : GACTGCGTACGAATTGCA
me6 : TGAGTCCAAACCGGTAA em7 : GACTGCGTACGAATTCAA
me9 : TGAGTCCAAACCGGTAG em8 : GACTGCGTACGAATTCTG
mel2 : TGAGTCCAAACCGGTCA eml3 : GACTGCGTACGAATTAGC
) UPGMA 221
POPGENE Nei NTSYS-pc UPGMA
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Table 3 Amplification results from 14 primer combination

Primer pairs bands

Total No. of polymorphic

No. of polymorphic bands Percentage of polymorphic bands(%)

mel-eml

12.00 8.00 66.70
mel-em3 12.00 9.00 75.00
me3-em?7 13.00 10.00 76.90
me4-eml 10.00 9.00 90.00
me4-em3 13.00 13.00 100.00
me4-em4 14.00 12.00 85.70
me4-em6 12.00 9.00 75.00
me4-em8 12.00 9.00 75.00
me4-em13 9.00 6.00 66.70
me5-em4 11.00 9.00 81.80
me6-em3 9.00 5.00 55.60
me6-em6 11.00 8.00 72.70
me9-em8 10.00 9.00 90.00
mel2-eml 16.00 16.00 100.00
Total 164.00 132.00
Average 11.70 9.40 79.80
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Table 4 Genetic polymorphism indexes of six eco-geographical groups of Cynodon dactylon L.Pers
Groups (GD) D HO ngoup Hsp Hwilhin Hbclwccn
) 0.1341 0.1525 0.2246
A’ba, Sichuan
. 0.1293 0.1493 0.2199
Ya’an, Sichuan
. . 0.1886 0.2193 0.3261 0.2351 0.3586 0.6556 0.3444
Yibin, Sichuan
. 0.1122 0.1288 0.1907
Chongqing
. 0.1476 0.1596 0.2356
Guizhou
. 0.1293 0.1427 0.2139
Tibet
GD ;D ( ) Simpson ; Ho ( )
Shannon 5 Heroup: 6 ; Hsp , ( )
3 Hyithin: 3 Hbetween

GD: Average genetic distance between pairs of accessions within groups; D:Degree of phenotypic diversity in the group based on Simpson
index; Ho: Degree of phenotypic diversity in the group based on Shannon-Weaver index; Hgroup: Phenotypic diversity averaged over 6 groups;
Hgp: Phenotypic diversity calculated from the phenotypic frequencies in all accessions considered together; Hyimin: Phenotypic diversity within
group; Hyewvee: Phenotypic diversity between groups.

x5 BEREEMNeiREE-—BEMEEESHLREITE

Table 5 Nei’ s unbiased measures of genetic identity and genetic distance between six eco-geographical groups

Groups A’ba, Sichuan Ya’an, Sichuan Yibin, Sichuan Chongqing Guizhou Tibet
A’ba, Sichuan - 0.9322 0.9332 0.9191 0.9165 0.8648
Ya’an, Sichuan 0.0702 - 0.9576 0.9252 0.9171 0.8782
Yibin, Sichuan 0.0692 0.0434 - 0.9207 0.9196 0.8864

Chongging 0.0843 0.0777 0.0826 - 0.9192 0.8780

Guizhou 0.0872 0.0866 0.0839 0.0843 - 0.8764

Tibet 0.1453 0.1299 0.1206 0.1302 0.1319 -
Nei ( ) ( )

Note: Nei’ s genetic identity (above diagonal) and genetic distance (below diagonal).



1 SRAP 99
pc UPGMA ( 2) 6 RAPD ISSR RAMP
, 0.865 6 (
5 76% 68.2% 59.4%),
> 5 , SRAP
, 3.2
: (D )
, (Sau9926, 14 )
: (Sau06001,21 )
L 1| g 21
A’ ba, Sichuan
P12 R
Ya’ an Sichuan
— VI Fr e ’ ’
Yibin, Sichuan >
C 5 >
Chongging
ot M
Guizhou
L )
. . . . . Tibet
0.88 0.90 0.92 0.94 0.96 >
Nei Gl {&—3HE Nei's genetic identity
2 6NMMFRESHIBRBEE TN BE—BEN ’ ’
Fig. 2 Dendrogram of six eco-geographical groups based on
Nei’ s unbiased measures of genetic identity
£ 2% 3Lk (References):
3 [1] DONG Kuan-Hu, SHEN Yi-Xin. Forage Production Sci-
ence. Beijing: China Agricultural Press, 2003, 7.
3.1 SRAP . _
SRAP , 14 32 2003, 7.
DNA 164 [2] TAN Ji-Qing, TAN Zhi-Jian. Cover Plant of Turf in China.
’ Chongqing: Chongqing Press, 1999.
79.8
H,,=0.3586, 190,
[3] Assefa S, Taliaferro CM, Anderson MP, de los Reyes BG,
. SRAP Edwards RM. Diversity among Cynodon accessions and
7. 25] taxa based on DNA amplification fingerprinting. Genome,
(79.8 ), Wu AFLP based lification fi inting. G
. 1999, 42: 465-474. [DOIL
(C. transvaalensis) [4] Roodt R, Spies JJ, Burger TH. Preliminary DNA finger-
(56.8 ) AFLP 11 printing of the turfgrass Cynodon dactylon (Poaceae:

61.1 ),

Chloridoideae). Bothealia, 2002, 32: 117-122.


http://dx.doi.org/10.1139/gen-42-3-465

100

£ f# HEREDITAS (Beijing) 2008 30

(3]

(6]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

Zhang LH, Ozias-Akins P, Kochert G, Kresovich S, Dean
R, Hanna W. Differentiation of bermudagrass (Cynodon
spp.) genotypes by AFLP analyses. Theor Appl Genet,
1999, 98: 859-902. [DOI]

Karaca M, Saha S, Zipf A, Jenkins JN, Lang DJ. Genetic
diversity among forage bermudagrass (Cynodon spp.):
Evidence from chloroplast and nuclear DNA fingerprin-
ting. Crop Sci, 2002, 42: 2118-2127.

Wu YQ, Taliaferro CM, Bai GH, Anderson MP. Genetic
diversity of Cynodon transvaalensis Burtt-Davy and its
relatedness to hexaploid C. dactylon (L.) Pers. as indicated
by AFLP markers. Crop Sci, 2005, 45: 848—853. [DOI]
LIANG Hui-Min. Study on genetic mark of germplasm
resources and biotechnology of assist breed for salt-re-
sistant bermudagrass [Dissertation]. Beijing Forestry Uni-
versity, 2003.

[ 1. ,2003
FU Ling-Ling. RAPD analysis of Cynodon dactylon
germplasm [Dissertation]. Gansu Agricultural University,
2003.
RAPD [ 1.
, 2003

ZHENG Yu-Hong, LIU Jian-Xiu, CHEN Shu-Yuan. RAPD
analysis of merit selections of Cynodon dactylon in China.
Journal of Plant Resources and Environment, 2005, 14:
6-9.

(Cynodon dacty-

lon) RAPD . s

2005, 14: 6-9.

LIU Wei. Genetic diversity of wild Cynodon dactylon
germplasm in southwest of China and lawny value study
[Dissertation]. Sichuan Agricultural University, 2006.

[ 1
Ferriol M, Pico B, Nuez F. Genetic diversity of some ac-
cessions of Cucurbita maxima from Spain using RAPD
and SBAP markers. Genet Resour Crop Evol, 2003, 50:
227-238. [DOI]
Li G, Quiros CF. Sequence-related amplified polymor-

, 2006.

phism (SRAP), a new marker system based on a simple
PCR reaction: its application to mapping and gene tagging
in Brassica. Theor Appl Genet, 2001, 103: 455-461.[DOI]
Budak H, Shearman RC, Parmaksiz I, Gaussoin RE,
Riordan TP, Dweikat I. Molecular characterization of
Buffalograss germplasm using sequence-related amplified
polymorphism markers. Theor Appl Genet, 2004, 108:
328-334. [DOI]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Li G, Gao M, Yang B, Quiros CF. Gene for gene alignment
between the Brassica and Arabidopsis genomes by direct
transcriptome mapping. Theor Appl Genet, 2003, 107:
168-180.
Ferriol M, Pico B, Nuez F. Genetic diversity of a germ-
plasm collection of Cucuibita pepo using SRAP and AFLP
markers. Theor Appl Genet, 2003, 107: 271-282. [DOI]
XU Shao-Bin, TAO Yu-Fen, YANG Zhao-Qing, CHU
Jia-You. A simple and rapid methods used for silver stain-
ing and gel preservation. Hereditas(Beijing), 2002, 24:
335-336.

,2002,24 335-336
CHE Yong-He, LI Li-Hui, HE Bei-Ru. Sampling strategy
for genetic diversity in Agropyron Gaertn. based on gli-
adin. Journal of Plant Genetic Resources, 2004, 5:
216-221.

DNA

(Agropyron Gaertn.)

s s

,2004, 5: 216-221.

Wachira FN, Waugh R, Hackett CA, Powell W. Detection
of genetic diversity in tea (Camellia sinensis) using RAPD
Markers. Genome, 1995, 38: 201-210.

Persson K, Diaz O, von Bothmer R. Extent and patterns of
RAPD variation in landraces and cultivars of rye (Secale
cereale L.) from Northern Europe. Hereditas, 2001, 134:
237-243. [DOI]

Nei M, Li WH. Mathematical model for studying genetic
variation in terms of restriction endonucleases. Proc Nat
Acad Sci USA, 1979, 76: 5269-5273. [DOI]

Nei M. Genetic distance between populations. American
Naturalist, 1972, 106: 283-292. [DOI]

ZHAO Ru-Zhi. A study of the physico-geographical re-
gionalization in Southwest region. Journal of Southwest
China Normal University (Natural Science), 1997, 22:
193-198.

), 1997, 22(2): 193-198.
MA Xiao, ZHOU Yong-Hong, YU Hai-Qing, ZHANG
Hai-Qin. Genetic diversity of gliadin in wild germplasm of
Elymus nutans Griseb. Hereditas (Beijing), 2006, 28:
699-706.

b 5 s

, 2006, 28: 699-706.
Wu YQ, Taliaferro CM, Bai GH, Martin DL, Anderson JA,
Anderson MP, Edwards RM. Genetic analyses of Chinese
Cynodon accessions by flow cytometry and AFLP markers.
Crop Sci, 2006, 46: 917-926. [DOI]


http://dx.doi.org/10.1007/s001220051148
http://dx.doi.org/10.2135/cropsci2003.913
http://dx.doi.org/10.1023/A:1023502925766
http://dx.doi.org/10.1007/s001220100570
http://dx.doi.org/10.1007/s00122-003-1428-4
http://dx.doi.org/10.1007/s00122-003-1242-z
http://dx.doi.org/10.1111/j.1601-5223.2001.00237.x
http://dx.doi.org/10.1073/pnas.76.10.5269
http://dx.doi.org/10.1086/282771
http://dx.doi.org/10.2135/cropsci2005.08.0256

	野生狗牙根种质遗传多样性的SRAP研究 
	易杨杰, 张新全, 黄琳凯, 凌瑶, 马啸, 刘伟 
	关键词：狗牙根；SRAP；遗传多样性；聚类分析 
	Genetic diversity of wild Cynodon dactylon germplasm detected by SRAP markers 
	YI Yang-Jie, ZHANG Xin-Quan, HUANG Lin-Kai, LING Yao, MA Xiao, LIU Wei 
	Keywords: Cynodon dactylon; SRAP; genetic diversity; cluster analysis 
	 
	1  材料和方法 
	1.1  供试材料 
	1.2  基因组DNA提取 
	1.3  SRAP-PCR反应 
	1.4  电泳检测 
	1.5  数据统计及分析 

	2  结果与分析 
	2.1  供试材料SRAP扩增产物的多态性 
	2.2  供试材料的遗传相似性分析 
	2.3  供试材料基于Nei-Li(Dice)遗传相似系数的聚类分析 
	2.4  供试材料各生态地理类群的遗传多样性指数 
	2.5  供试材料各生态地理类群的聚类分析 

	3  讨 论 
	3.1  SRAP标记 
	3.2  聚类分析 
	参考文献(References):  









