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Abstract: In order to guide the introduction and utilization of germplasm resources, to provide a scientific basis for
molecular marker-assisted breeding and to select parents for breeding programs accurately,in the study SSR and
AFLP markers were employed to investigate the genetic diversity and relationships of 55 wild accessions of Cynodon
dactylon of Southwest China. By the screening of primer,18 pairs of SSR and 11 pairs of AFLP primers were select-
ed and used for the present study. Eighteen primer pairs of SSR and eleven primer pairs of AFLP produced a total of
353 and 626 bands,including 267 and 592 polymorphic bands,averaged 19.61 and 53.83 polymorphic bands per prim-
er pair. The percentages of polymorphic bands in average were 75.10% and 94.57%. By the analysis of the cluster,

when the GS was 0.806,the 55 accessions were classified into six major groups,GS was 0.82,the VI of the group was
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divided into four groups,GS was 0.836,group 14 material in Part VI of the group was divided into three groups. Ge-

netic differentiation between or within six eco-geographical groups of C. dactylon was estimated by Shannon’s diver-

sity index,and the results showed that 67.41% genetic variance existed within group,and 32.59% genetic variance

was among groups; Based on Nei’s unbiased measures of genetic identity, UPGMA cluster analysis of six eco-geo-

graphical groups of C. dactylon indicated that there was a correlation between genetic differentiation and eco-geo-

graphical habits among the groups. Further indicated that using the both markers to analysis of the genetic diversity

of C.dactylon was more reasonable and effective.

Key words: Cynodon dactylon; germlasm resource; SSR marker; AFLP marker; genetic diversity
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Table 1  Wild Cynodon dactylon accessions used in this study
Acéf:;ion KM Origin Q:t% Aﬁzide Acéﬁs:ion KAEHL Origin H:b% Aﬁzide
number Habitat (m) number Habitat (m)
1 Py i Il Wenchuan, Sichuan #%i1 Roadside 1210 29  PUJIl,’H%E Yibin.Sichuan Fiilh Wasteland 260
2 pa i, % B Maoxian, Sichuan FiHh Wasteland 1 480 30 Pal, B2 Yibin, Sichuan VI.ii Riverside 250
3 oI, % B Maoxian» Sichuan FiHh Wasteland 1 460 31 pail, ‘B % Yibin, Sichuan VLi21 Riverside 250
4 pa i, 81l Wenchuan, Sichuan H31 Roadside 1310 32 HEK,BF Liangping.Chongging {3 Riverside 400
5 PaJIl, 4 )1l Jinchuan, Sichuan %351 Roadside 2 150 33 EJK,B¥F Liangping.Chongging #1 Roadside 380
6 pu il , 4 )1l Jinchuan, Sichuan H31 Roadside 1310 34  #EJK,K %A Changshou,Chongqing #H Woodland 305
7 oI, & Leibo, Sichuan W Flood land 1 200 35 H R, K # Changshou,Chongqing i Flood land 140
8 pu il ,4x %4 Huidong, Sichuan %31 Roadside — 36 K, 4 )1l Hechuan, Sichuan W Flood land 130
9 PU )i, 7 & Ningnan, Sichuan H1 Roadside — 37  HJK,#B Jialing,Chongqing FHL Woodland 230
10 PaJI L, v E Xichang, Sichuan ¥ Flood land 1 380 38  EJK.,JIM Wanzhou,Chongging 3k Shipside 150
11 PaJI L, v & Xichang, Sichuan ¥ Flood land 1 380 39  E K. Wanzhou,Chongging  ##1 Roadside 490
12 )il , % 7 Mianning, Sichuan [ Field ridge 1 774 40 H K,z M Yunyang,Chongqing i Flood land 160
13 il , VY Yuexi,Sichuan 341 Roadside — 41 BN Libo, Guizhou i Flood land 370
14 Il .84 4E Panzhihua, Sichuan  #%321 Roadside 1100 42 BtMLF I Libo, Guizhou ¥t Flood land 360
15 i, 2K 46 Panzhihua,Sichuan A # Woodland 1 120 43 St L2kl Dushan, Guizhou %31 Roadside 950
16 P, 245 46 Panzhihua, Sichuan B Hi Grassland 1 200 44 S, 2l Dushan s Guizhou [ Field ridge 970
17 pu i, K % Miyi, Sichuan 13 Hillside 1620 45 S, At 1 Dushan, Guizhou i Roadside 810
18 pg i, #5341 Yanbian, Sichuan [ Field ridge 1 150 46 St At 1 Dushan s Guizhou i Roadside 890
19 pu i, fE4E Yaan,Sichuan HiHh Grassland 600 47 P4 3% , /\— Bayi, Tibet A Garden 3080
20 Pu Il , 5224 Baoxing, Sichuan 13 Hillside 1010 48 VK, ZEM Chayu, Tibet #31 Roadside 2 550
21 PO, 2 % Yingjing, Sichuan i Roadside 720 49 T 8% . 22 Chayu. Tibet i Roadside 2 460
22 Py il , X4 Tianquan, Sichuan Wi Riverside 740 50 VG 36, < Chayu, Tibet i Roadside 2 030
23 pu i, 2 1 Lushan, Sichuan W% Hillside 630 51 P4 36, 25 Chayu, Tibet i Roadside 1 750
24 P, A1l Lushan, Sichuan i1 Riverside 685 52 = F/MHIE Xiaoshao, Yunnan il Groove 1900
25 Pal, B2 Yibin, Sichuan W Flood land 240 53 /MY Xiaoshao, Yunnan i Roadside 1910
26 oI, B2 Yibin, Sichuan VI.ii Riverside 255 54 =, B Kunming, Yunnan i Roadside 1720
27 I, ‘B2 Yibin, Sichuan [ Flood land 245 55 =% Qiaojia, Yunnan 35 Roadside 841
28 PUil, ‘| % Yibin, Sichuan %351 Roadside 340
Fz 2 SSRE|¥F5
Table 2 Sequences of SSR primers
IRk ALY S R AR5 (57-3") GIE7Eikey R T S R WAL R 5 (57-3")
Primer combination Forward/reverse of sequencse (5'-3") Primer combination Forward/reverse of sequencse (5'-3")
SG26 TGGCGGACATCCTATT SG25 CCTCCTTTTCCTCCTCCTCCC
GGAGAGCCCGTCACTT TCAGAATCCTAGCCACCGTTG
W6 GTCCAGCTCTCGGATCTTGG R4S ATCGTTGCCTCGTAACAACC
TGCATCCAAACAAGCCATGC ACCTGCAACTGCCAGAAGAG
M3l GAAGTCGCTGATGAGAACGTAACC R38 GTCATCTACCACACCCAGCC
GCTAGCTAGTGTGAGTTCTTCCGC CTTGGTCCAACCCGAACTTA
s1 TCACCAGACCACCAGCTTC s11 GAGGGCGTACAGGAAGAACA
GAGAACGGGCCAAGGTACT CCGAGAAGGACTTGGTGAAG
M26 CTGTCGTAAGAGCGCCAACAG SG29 AATGAGGAAAATATGAAACAAGTACCAA
GTCTGAACGATGAACAGTACACGC AATAACAAGCGCAACTATATGAACAATAAA
SG3 CCAACCGAGTCGCTGATG w17 GTGGCAGGCAGGCAAGCAAG
GTGGACTCTGTCGGGGCACTG TGACGAGCTCATCGTCGTAG
$G22 TGGGCAGGGTATCTAACTGA ss GTGGACGATGGATGGATCA
GCC TTTTTCTGAGCCTTGA ATCACCACTGCCTCTCACAA
M22 GAGAGGTCGTCGTCGCTACTG R? AAGTCCGTCGACAGGATGAG
GAGACCAGATTCTTGGAACGGTAA GCT GCTCTTCCTTGTGGCTA
SG20 TGTATGGCCTAGCTTATCT M8 TGGACGATCTGCTTCTTCAGG
CAACAAGCCAACCTAAA GAAGGCTTCTTCCTCGAGTAGGTC
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Tibet:5 samples

Sichuan:31samples

Yunnan:4samples

S #11 Chongging:9samples

Guizhou:6samples
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Fig. 1 Geographical map showing the location of 55 samples of wild Cynodon dactylon
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Table 3

Sequences of AFLP primers

WMELFF] (5'-3D)

WELFF (5'-3D

EcoRI Sequencse (5'-3") Msel Sequencse (5'-3")

E-AAC GACTGCGTACCAATTCAAC M-CTC GATGAGTCCTGAGTAACTC
E-ACA GACTGCGTACCAATTCACA M-CTG GATGAGTCCTGAGTAACTG
E-ACT GACTGCGTACCAATTCACT M-CAC GATGAGTCCTGAGTAACAC
E-ACT GACTGCGTACCAATTCACT M-CTA GATGAGTCCTGAGTAACTA
E-ACC GACTGCGTACCAATTCACC M-CAT GATGAGTCCTGAGTAACAT
E-ACG GACTGCGTACCAATTCACG M-CTA GATGAGTCCTGAGTAACTA
E-ACG GACTGCGTACCAATTCACG M-CTG GATGAGTCCTGAGTAACTG
E-ACG GACTGCGTACCAATTCACG M-CTT GATGAGTCCTGAGTAACTT
E-AGC GACTGCGTACCAATTCAGC M-CTG GATGAGTCCTGAGTAACTG
E-ACG GACTGCGTACCAATTCACG M-CAC GATGAGTCCTGAGTAACAC
E-ACA GACTGCGTACCAATTCACA M-CTT GATGAGTCCTGAGTAACTT

ZRENE AR PE Nei [G3E R 2R M8 BORAG T (427K Al
&5 .2004)

2 HREAMN

2.1 SSR #1 AFLP 4 #f

SSR #il AFLP ¥ & 4 47 43 5l 2 353 1 626
5 EBMESN NN 267 F1 592 4% E X B
P10 2 PE SRS 19.61 A 53.83 4%, PPB
R 75100 94.57% . SIS 2R B &
f# PIC 28 i} 0.1668 ~0.4565, F ¥ {H 4 0.3307,
SG26 1) Z &M AF B & B MmN 0.4565, W17 1)

PIC {%H 0.1668, AFLP #"141y DNA H B4 h
FE 100~500 bp, 519 A 5 2 & HEAF B & & PIC
N 0.305 3~0.672 5, F ¥ K 0.448 3, E-
AGC-M-CTG MZ S HE B ®& &N 0.672 5, E-
ACG-M-CTG 1) PIC Ak R 0.305 3(K 4),
2255 B AEMFIRFIFEN UPGMA BEER

G I WA FR AL, R L E AL SR F 2 2 (UPG-
MA) R G3HT . TR 53 B B 7R (& 6) . A AL R 5K
GS=0.806 W, Al ¥ i A (A BE 53 6 SR,

5 TR = R LB (4 A RD 529 5 )i
NSRS IS N N S/ T ol | R O
RE N VUL RE (5 ML 5 57 TV 4R S 274 M X
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Fig. 2 Amplification results of different SSR primers
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3 E-ACT—M-CTA 5|¥#) AFLP ffi ik
Fig. 3 Amplification result of E-ACT—
M-CTA primers of AFLP
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LR E GS=0.82 B 28 VI A RERY 26 41
BI04 DN/ HEZ I 21 55 22 S KGR 1
AN EEE T 26.27.28.30 S AL 2 NALE 3 /D
HALHE 9 NFER 3 MNHEL R 2 DMEEMMES A
By 3004 A4 RERT 1 AN 24 AR BLEE 4 /L. AHARL
ZBGS=0.836 I} .55 VI H#EPEE 3 /ANy 14 A4
MBI R 3 A3 3, Rk B REZ P 23 S F1 24 5
BAE— ;9 NE KPR b —2 ok B =W
2 ASFRERL T ANHELZE (MR R 7 —
23 EEERMESH

FH NTSYS-pe #4453 515 SSR 1 AFLP 1

AL AF ALY B L 9 SR GS 115 1%, AR A
BHHRIPEHRE . H GS{H N 0.605~0.852, “F- 133t
RS GS 48T 0.745, AR MR N 0.247, 41| 75
(7 5 MM N2 7R (8 5 Z ] it A4 A AU Z B e /)
H0.200 4, FATERM 51 S M=/ 53 SHELZ
(] %) 35 A% AR ZR B K, o 0.752 1,
2.4 EBMHERBNEZ SHEMEEY

WAL ST 53 AT 280 A 6 L B B (GD) L 4%
KEFRMEZHE (DKWY R ZHEME
(H o) I FPOK S R ZREE (H ) VB BEN
A 2 FEPE CH ) RSB 18] 1Y R B 24 1
(H poeen) o« HRAEEX M (1997) F1LHAA 1 1 ) R 48 A=
52 W ARt 3 S U 1| BT A0 P 1] e 22 L ] 25 g
X PO S R . x p st PU (R 5) . &K
BERY GD AE 0.181 2~0.221 6 Z[], == 7 5 M 1 5%
KU m i st MR A & £ B MsfEts, X4
AR S H,=0.398 4, H 0, = 0.268 6,
H i =0.674 14 H poopeen =0.325 9,
2.5 RIS Z BRIHEXES T

FIH NTSYS-pe 8 A4 43 53+ 5 i SSR 5 ic #l
AFLP 1138t 1% A5 R PE 5 B I 28 47 40 OC PR R i, 25
BB EAMC LRI r=0.546 2, P =0.01;
AFLP Fric FZ5 G 0P 500 35 40 OC , AH G 1 R 4k
r=0.889 2, P =0.01;SSR #ric fl &5 & s 5 i i
FHR AN R - =0.939 6,P=0.01, PiHIfH
FH P A 43 —F B 10 6 A0 2 AR b 5T 6} 14 38t A5 22 A
A3 AT ELAT B ) — BOME R T 4 BE L AFLP bRicd
F23 T W AR A0 19 25 G 3t 4% 2 BRI 4 A, BT L HE
AFLP TEH0 oF B 5T A4 R i 35t 1 22 6 1 R SR 2% ¢ &R
(149 43 B Hh AT 8 EL A T g Y AT

3 Wt

A5 F ] SSR #ric #1 AFLP Fric 3815 T
75.10 % F1 94.57 o i 2351, W] SSR Al AFLP #r
ICTE REA ORI A B 2 28 . AFLP FRid
) PPB & T SSR #5iC i) PPB 19.47 N H 40 0 . £ B
HT BRI, 703 AFLP ARid L H B 40 T s
WHEHAFEENLZEME. XS AFLP £ 3%
DRI 2H g X 30 o 3 S JE R AL, 2 A R
B AL 28 AE Al BG5BT . AFLP £3
TC A B R R TORE T A A 1 2 A (NI
45,2006) , K FEHESE (2010) F I SSR . AFLPHI TRAP
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Table 4  Amplification results from 18 primer combination based on SRAP and SSR markers
SSR¥H  SSRZEHE  SSRZE SSR AFLP §"8f  AFLP 24 AFLP ZE o)
SSR RS R 14 et L e P AFLP RS iR A B S prEa
EIE7/b0) Total No. of No. of  Percentage of = . EIE7B0) Total No. of No. of Percentage of o . o v
Primer pair polymorphic polymorphic polymorphic f )IEL;I\I?‘ - Primer pair polymorphic  polymorphic polymorphic s ‘?"I(EJ -
bands bands bands (%) ’ bands bands bands (%)
SG26 18 16 88.89 0.456 5 || EEAAC—M-CTC 41 38 92.68 0.342 4
W6 21 14 66.67 0.351 2 || EEACA—M-CTG 64 58 90.63 0.339 1
M31 25 17 68.00 0.346 4 || EFACT—M-CAC 36 32 88.89 0.316 5
S1 20 12 60.00 0.328 4 || EEACT—M-CTA 47 45 95.74 0.621 2
M26 25 19 76.00 0.383 2 || EFACC—M-CAT 59 59 100.00 0.587 3
SG3 17 14 82.35 0.374 9 || EFACG—M-CTA 65 60 92.31 0.413 8
SG22 26 25 96.15 0.433 9 || EEACG—M-CTG 62 58 93.55 0.305 3
M22 16 12 75.00 0.379 7 || EEACG—M-CTT 62 62 100.00 0.524 6
SG20 16 13 81.25 0.258 5 || EEAGC—M-CTG 69 69 100.00 0.672 5
SG25 19 18 94.74 0.412 0 || E-FACG—M-CAC 61 55 90.16 0.481 2
R45 14 11 78.57 0.301 6 || EEACA—M-CTT 60 56 93.33 0.327 5
R38 15 12 80.00 0.301 2
S11 22 15 68.18 0.234 7
SG29 22 21 95.45 0.356 0
W17 14 7 50.00 0.166 8
S5 19 8 42.11 0.302 6
R2 19 10 52.63 0.278 3
M48 24 23 95.83 0.285 9
S Total 353 267 S Total 626 592
F Average 19.61 14.83 75.1 0.330 7 ) Average 56.91 53.82 94.57 0.448 3
x5 MFRSESHMEBEBNZESHEEIEY
Table 5 Genetic polymorphism indexes of six eco-geographical groups of Cynodon dactylon
2% Group BEHE GD D H, H., H yroup H iin H peveen
P9I BT A’ ba, Sichuan 0.181 2 0.185 6 0.276 4
P AEL Ya’an, sichua 0.192 9 0.192 40 0.289 4
B4 H X Panxi region 0.185 7 0.160 9 0.241 6
P42 Yibin, sichua 0.182 5 0.182 1 0.269 8
0.398 4 0.268 6 0.674 1 0.325 9
K Chongging 0.182 9 0.162 6 0.248 9
ZF 3 Yunnan. Guizhou 0.221 6 0.231 2 0.343 2
TG jK Tibet 0.217 7 0.141 5 0.211 0

3 Ty FARicxt = B A S K I 2 MR AR
EH = PR107, = RRIMS501 5 iF % /™ & 5tk
(PR107 .RRIM50D) #4738t 4% /3 A IE 52 T 31X 45
ARG R PRI bR L & 5 fE R I 7. GS=
0.806 H,55 il A4 BH R A 6 4L iE . ok A [/ — 5k
ARARLA: 558 0 B BH SR AE — . VU RS R B RS
JE v S A R M A AT LR iR R — s
Ob, N SR BTGB T AR A AR
FEBE A M EEAHR 25, HEER
SR I R — 2, S R S B A (2012)
TE B A A A AR b T %6 PR SRAP 5 SSR () 18t 15 £ K

PERBFSE S A . AL R E GS=0.82 B, 5
VIHBER 26 DFOELAT 732 4 /N, 53 2R 45 R AR
ARTF A MR BRI 5y . HELE PSR 21 5 R 22
SN 1 NG TEY 26.27.28.30 S ALAUER 2
INEH TR 3 /N AR 9 AT PR3 DN HER N 2 A
HEME . ML R GS=0.836 B, 55 VI 4 #f
HES 3N 14 AR 3 A ERE, Ok A HER
PR 23 S 24 SRR AE— 9 AR
BN —28 0k A B EE 2 ) D QA MR 1
TRITE—B, ARG AT N (R 55, 2012) KL
T CEVTE A A B SE A R 4. U8 B AR T bR
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12 3 45 6 7 8 910 11 1213 14 15 16 1718 1920 21 22232425262728 293031 323334 3536 3738 3940 41 4243 4445 4647 4849 50 515253 5455 M

Kl 4 SSR 514 W6 Xf 55 (i BHy 8 K 155 MR 4R S % 1 Mudiifisr T, T
Fig. 4 Electrophoretic patterns of 55 Cynodon dactylon with SSR primer W6
1-55 are the same as Table 1; M: DNA marker. The same below.

1 234 56789 101112131415161718 19 20 21 22232425 26 27 28 29 303132 3334 35

36 37 38 39 40 414243 4445 46 4748 4950 51525354 55M

Kl 5 AFLP 514 E-ACG—M-CTG Xt 55 {3 it bt kL4 44 &1 3%
Fig. 5 Electrophoretic patterns of 55 C. dactylon with AFLP primer E-ACG—M-CTG

ICZE G R W IR W) 845 Z2 AR R B ERAS 73 TRl
KM AL 2 REbE a5 R & B R, ST
JER L AT RE S T P R X X R B 2 2R L R AE
NN AT B INEE R (NS BT R 3 LY LR TR
75V R DX b DX B A o 2 AR B IR A 2 AR
K H SSR Al AFLP #5ic %) AE 285 b 34 28 B 119 35t
25K 53 B oK F DU BRI (7 5 RO I 25 45 (8 )
2 [E] Y 35t A R B R B /N s Ol 0.200 4, R H PE Y
515 2=/ 53 5 B ATAH B 2Z 8] 38t 1% A0 L R 50 iR
KR 0.752 1, X 5 M BB R SUA OC, 5k A AR
Hi IR b R B 2 TN ok A AR AR L 25 R PE R

(bR ok 35t 4% 22 SR 3K A 5 12 B 45 (2012) B AR ST 45
S B A e, A R 2 R ALK MR, 5t 2 A
PEFE B e SR 22 R W W, B R s
SEAE e 8 W) R R AR R ARV . T OSSR AN
AFLP bric ff F Nei [ 15 2 £ . Shannon £ £
PEF8 B3 B A0 A MR 1Y) 35t AL 4544, Hs p (0.398 4)
KF Hgroup (0.268 6), Hwithin (0.674 1) KT
Hbetween(0.325 9) , 45 R % W], 76 A1 kL rh i 35
78 S A SRR R TR AN . W) Rl e Ak 2
7 S TR 5 W) e A A Y BRI SRR U OCH
SRR AN BN )2 o A, 2% M 22 S ORI AR B



6 1 WREEAE . VRS X AR ) R AR R B UR A SSR 5 AFLP BX& 4 dr 741

|

WN=ONRON=
o

~NA 'O~U1.J>Mw—‘NAO\IOOOO\AthO()\b(.JOQJN—\UWQ

Vi

N

pen)
-

RARRNNWONNNAWNN

|

|

R s

CI0TOIN

NG r‘ ,.\ l
WANVOVR=ONJRONI=NO W

55
f T T T T T T ——

r ’ —
0.75 0.79 0.82 0.85 0.89
IRFEFRLER B Nei's coefficient

6 55 1y B AR 0 A AR R 2 OC R st AR AR R A
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