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B OE aBRUELRERENNECEBRY MMAKNEFENTRIENTRXNR FUEFERTHE
AERFRENX B, RA RAPDE ARG T XERFHFRT O RBEESHEE. 17X 10 MEHFRKH
SI# AT PCR 4% ,3548 3 432 4 DNA # ., I & 160 A, Hh LB & 134 4, 5 83.75% ., & NEH
[ 8 Jaccard FM B B FIH 0.447 540, 080 6,38 IEFE B 1% 0.382 540,071 2, SR BRAE K FX R
FRTFETHRATRABEEREAR AL THR NS, RETURELRT EEH RE MR 245
FEESHEAM. LEEHEAENFOER, ATRMABATEEMRESHE EXVEEHAYITIRY
MERRMELHMIERE.
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Genetic diversity analysis of Cynodon dactylon
(L. ) Pers. from the four different tailing
mines of Hunan by RAPD

YUAN Chang-chun!, SHI Su-hua!, ZHAO Yun-lin2

( 1. School of Life Sciences, Zhongshan University, Guangzhou 510275, China; 2. Department
of Biology, Xiangtan Normal University, Xiangtan 411201, China )

Abstract; The genetic diversity level of the population of Cynodon dactylon (L. )Pers. from four main tailing
mines in Hunan Province was determined by random amplified polymorphic DNA(RAPD)analysis. One sam-
ple of C. dactylon living in normal habitat from Xiangyang town of Hengnan County was used as comparing
group, Seventeen 10-mer oligonucleotide primers were used for DNA ampification,and 432 DNA bands were
generated, Total 160 loci were detected, of which 134(83.75% )were polymorphic. The mean value of Jaccard

‘s coefficient of similarity is 0, 447 540, 080 6 among the taxa,the mean value of genetic distance is 0, 382 5+
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0. 071 2. The result indicated that the high genetic diversity existed in the population of Cynodon dactylon dis-
tributed at the four different tailing minerals,and it is reasonable to divide them into four different ecotypes or
varieties respectively,depending upon the type of tailing minerals, Therefore, Cynodon dactylon will give more
options of the pioneer plants out for resurrection of the tailing mine based on its rich genetic diversity.

Key words: Cynodon dactylon(L. )Pers. ; tailing mine; random amplified polymorphic DNA(RAPD) ; genetic

diversity
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W F B (Cynodon dactylon (L. )Pers. ), X Z B
WA DHE AR, BRAPIEEE LR SEE
REWD PR, SR TR IR R
BHBE, ERBFESATRURBEURE,FEK
FHRAEME GEFEE. R RERD, HR
RARDEL, U O, ARARZEZG AL, AT E M . HARZE
HENRE, IRFHERR B MBS
R ERUMBEFHRYG. B THREFAE
FE,EEANE,WMAE, ANBEEH . RE . B
NRTEEEERAREZ -,

BV RETEVENEK. EER#EFEN—
HRAUMT ARBEMR, B SABRSEENAR
REREF.ERAZ, HAESHE+HES. WE
XA FRERZEA"ZH . ZRHERLERTIERK,
BIFkefia&, TZ &G, LR ERRE, B
EERMSAKYARET, KPRZIBEEMKRE.
EEXR, BEEHMERY XESHRHKRE MEGE,
BRRALEHEMERT LEN BV WEREE-1TE
BRER. B, B TEY R EHaERR, —K
WREYREEAK. EMEFSENERHEY, LK
REBHEYERERBURRXREN—2 . FELXTH
HEANPRBEER FRIEEK IR IR N™
HERNANAGERET X, BIKOWLEGHEY E TR
Sy OMERT ULER - L 4y SN
BRI, REREY M REBAEREXEERF
H+aBERNRT i, M EXEGREMERE, BE
MEER,BME-MEFNETERNTCEEY.
MBS ERE, A KEXSRERFET AT

REKZEULSEKFEEFTETRRFRIFT
WA, T ETER A MEN BT #, A REL B4E
RAEKMEN B2 REAMENFE. HE, £
BEMENERERR FORAE — i, WHas
A8 BE an ], LA B 72 32 B AR 7= B A A B 0] 3% 8 &
TR, R LAHRHRGE .

BEVLY 3 £ 5 DNA (random amplified poly-
morphic DNA,RAPD) 43 & # i B3 4 BF 5V 1 ) 38
e EREMRBRICNAERLIRZ O, BFH
fE REES .o EER VT MR DNA BigE
REBEENESHRESFNACHITZATHY
BTEERWTX,AHRLGEEFHTEHAD.
WS EENEARREN A EIERACERET
BTARKNITIREIFARNR,FHAEFEHEF
4T A 8 9 F R AE Xt 8], 3R A RAPD 4347 7 3
HREKEANER, EERTHTRABHRES
HHERHEN X SRR AR, AMEEESH
BLEREVEBRNM TR QMR —EKE.

I EE

1.1 #$

W F B (Cynodon dactylon (L.) Pers. ) R [E)HE
A AR MERE. KT R AKOLERRT
KEFT#GR 1), X BAR A W& & @B,
B I 20 BRA AR EREBRIEN - HER,
B THE AR TRERF. B8 TBREASERE
ERA 3 43, RIERERE TR ILRFHEDREE.

F1 XEHHGEFRONRSSRKE
Table 1 Number and sources of experimental materials(Cynodon dactylon)
%5 No, #i g5 Collection source A% Number of samples B4 &) Date FEUERR & Voucher
1 MmUY 20 1998. 4,14 Zhao980414
2 W W TR ET 20 1998,4. 11 Kang980411
3 MK LS s 20 1998, 4,10 Kang980410
1 WMEER_ =Ry 20 1998.4.13 Zhao980413
5 ik g Ry pLEE 20 1998. 4,12 Kang980412
1.2 & mM EDTA,50% Ethanol),i&%J,8 000 r/m & 2

1.2.1 ¥ DNA®RER 544 R 2XCTAB &M
REGEY) & DNA, DNA 4k ¥ 88T 525 B 17
100 pL DNA 1 X TE ## M A 3 FEMEKY 6 M
Nal, 5 pL 338 I X TE %W, RS, ZEMES
min; 8 000 r/m B> 2 min, F E¥E B Ik P&
200 pL(& 0.2 M NaCl,10 mM Tris-HCI pHS8. 0,1

min, 3 EEWLEE YR 3 ;8 F, i 100 pL 1X
TE;50 °C {#i8 15~20 min B YLIETLEER ;10 000
r/m B0 10 min, ¥ EHE BB ZHE, FULE,-20
CRAF#H.

1.2.2 PCR # ¥ & = #6144 PCR ¥ [ I &
BT 20 pL LW {51 X Taq B§ buffer(Sangon
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AT ;%) 2~4 ng Btk DNA;2. 0 mmol/L MgCls;
200 pmol/L dNTP(Sangon /A @) ; Taq B 1 8
(Sangon A %)); 15 ng/20 pL 5| ¥ (Operon A ).
FEXBAZZKABEERK DNA, KAKNRSSAR
2.

PCR # 4% T I B F #47:94 °C 4 min, — 4
&% ;94 °C 1 min~35 °C 2 min~72 °C 2 min, 45 4~
&% ;72 °C 7 min — MW, 453, PCR ¥ #%®R

JE B 15 pL Y AT o= 1 AN BRARME R

L. IXTAE @rp@B P Mk, BB EM v/em), B3k
#j 3 h 30 min, 2 Kb ladder DNA F{E4+FEF5iC.
BERXAE 0.5 pg/mL EBORALZ G FHRE Y 40
min, M6 T R 0 BB .

L2.3 %54 LEHRKEELS— DNA FBE#
EE— IR0 FHiE. R—Rie S AwE
(BREBFEMSHEICHE LRZIE/E O, BBRKER
200~2 200 bp - HATE R A DNA i 5017
ENELEOHUERBRADT AR EOO.
Jaccard A= B Sj=a/(a+b+c)(afy 2 Fhit
FHRHEHbAIBMAE CHENFHR.c ACHEAB
FEAFL)  BEERRATIARTRHOD . D=

1—F,F=2a/(2a+b+¢c)(D XiEER,F X Cze-
kanowski I RHLHEXFBERRAZTS LR
). XA Phylip3. 6 344, % i UPGMA % X fif
REOELEREMER RPOCEFEHTR LS,
HWENRE.

2 % X

2.1 BEHLS| S0 Y 0 3%

xt 120 %% 10 M H R K A B 5] % (Operon
AR ERBTRE. (GEAREIERY X
MEBERMBH T, NE DNA FiXBEEH LD
S|4, LMt 17 /(R DHFTERY H.
22 MR

F 17 %5193+ 5 M4y BEM S DNA #1795
36,3518 7 432 £ W X 43 ) DNA #, &3 &5 160
AN HPLEEME 13441, 5 83.75% . BEHEES]
¥y OPD-11 $£4k18 43 &%, B M7E5| ¥ OPD-02
HRKB IS KW 17T WESITERPT KA
BBEOEHh 86 &, HH 5|4 OPA-11 1 OPD-20
Ry e LA 1,

x2 ATEAHARNSIVERHAFT

Table 2 The primers used in this study and their sequences

Gk} 5 (5~3) Bl B5(5~3) 3y B H(5~3)

Name of primer Sequence(5'~3) Name of primer Sequence(5~3) Name of primer Sequence(5'~3")
OPA-01 CAGGCCCTTC OPD-11 AGCGCCATTG OPI-20 AAAGTGCGGG
OPD-05 TGAGCGGACA OPD-16 AGGGCGTAAG OPC-08 TGGACCGGTG
OPC-11 AAAGCTGCGG OPG-11 TGCCCGTCGT OPD-02 GGACCCAACC
OPA-11 CAATCGCCGT OPD-03 GTCGCCGTCA OPC-04 CCGCATCTAC
OPA-15 TTCCGAACCC OPD-18 GAGAGCCAAC OPD-20 ACCCGGTCAC
OPG-05 CTGAGACGGA OPI-16 TCTCCGCCCT

2.3 RAPD IESHTER

Jaccard HIUE R P LU R BEEBE EZBTES
B3 F2 3, 5 Jaccard HH{I MR AT EELE
0.313 0~0. 605 3 Z[&], ¥ ¥k 0. 447 510. 080 6;
M EE R ZE ST 0. 245 9~0.493 5 Z 8], F 1y
4 0.382 54+0.071 2, F§ UPGMA B: 3t ff sk 48 #4
A RBCMER RBHTREST.BH 214
LA B B E (E 2).

3 W #®

R 3 WAL, &SRR A Jaccard HMIHE R E

S5 0. 447 5-40, 080 6, S EE B % 0. 382 5
+0.071 2, Buren % | RAPD /585 Ranun-
culus acri formis var. aestivalis 5 JLA[E) )& i % Fh
B R, FhE B K JTacard {4 R %K 0. 473, %5
e B /DG Jarcard FH {4 %K 0. 520, Kazan
%20 [ RAPD #5128 BF 3 JL™ Stylosanthes Fh i
78 5, b (7] B/ BB AZ BE B 09 0. 290, LR 4 b
By THMFREHBEEERESESHRELEET
JEBEA A9 Jaccard {1 RN 0. 360 7~0. 508 6,
H/INTF 0.520; BIEES R %M 0.325 7~0. 469 9,
HRT0.290. HE&FLELME, XA 4 HET I
BAGTHATRABERE LCL2FETHER

il
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G KB ZRUR SEHE AR FTRHMFRZH
MEFEARRET MK E. BT L0 LR
MET TRAFRIUG N 4 HAREMESE, B4

TRATR SR R, ZTESHMAMN
R A ANARAEF EJREHTH - SHRGES

Br3E.

F£3 BEBEEA Jaccard UM ESE I-FIESEY

Table 3 Jaccard's similarity coefficient and distance coefficient (1-F) between any two samples

F B Coefficient & Sample 1 2 3 4 5
Jaccard MHI¥E B % 1 1.00 0 - — - —
Jaccard's similarity coefficients 2 0.453 7 1.000 0 — - —

3 0.360 7 0.508 6 1.000 0 - —

4 0.427 4 0.500 0 0.455 2 1.000 0 —

5 0.3130 0.429 8 0.421 5 0.605 3 1.000 0
1 - FEERAN 1 0.000 0 — — - —
Distance coefficient(1 - F) 2 0.3758 0.000 0 — - —

3 0.469 9 0.3257 0.000 0 — —

4 0.4011 0.3333 0.374 4 000 0 —

5 0.493 5 0.398 8 0.407 0 245 9 0.0000

B 1 mBads gy #7=4 8 DNA # &
Fig. 1 RAPD profiles generated by primer OPA-11(a) and OPD-20(b) respectively
A EmHHFRROEBIEL; N.SHXE; M1 kb ladder DNA Marker; a:5|%7 OPA-11
P i=£ ) DNA #; b 514 OPD-20 § ¥ 7= 4 ity DNA #.
The number on top refers to the taxa listed in Table 1. N:no DNA template; M:1 kb ladder DNA Marker.

" 0 o g
TR
] l——— AV e
LI MR
—I: 15T S T

1 - FEFHRI

T AP FowT
K ENLASEER e o 2t
DR S I 'Y R 7
IRA PR RIS RES TR i

HIRCRE ™)

S, R
B2 M Jaccard IAE R E(S) RBEE B AR - FE) 2 UPGMA B: B4 =4 po kbR BB E

Fig. 2 Dendrogram generated by using Jaccard's coefficient of similarity(left)and 1 ~ F values (UPGMA)

MR ME 2 RTH, ARKEGREY THHT REFENHE, SHEBBAE M Jaccard M
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40 TOd O#E Y 23 %

F¥M 0.388 7-40.063 8, MIEBER K 0.435 14+
0.055 6; D MR T BB NEIE,Jac-
card FIPE R ¥ M 0. 508 6, B {EBE B N 0. 325 7548
By THEHSESHEAGTHERENEER,
Jaccard #H{IPE Z %% 0. 605 3,{EBEE N 0. 245 9,
HERARRILXBEY MAEF KA MHER T, NFE
HEBRBEFEYERNERBRER, 257 .40
BYMaEEFEASABERSE XN EY KA
KEEBROEE, FHNEE X - ER T
BURFEBHEESTFEEEER, EMEEY
MRMEKEXINEYFERNERER. &
OB FHANEYAR BT LA, YEYEKRER
BHERFRBRAOGMEY e, HERBEXHX
B, EPh2%FODA RAPD i REBLBE S
FEYERTS W /B B A A B A BE B XK 0. 162 3, XML 4R
% U0 R RAPD FEDF R R 244 K B I AR S B
Frig 2yt fe BE B 43 5% % 0. 106 1 F1 0. 069 3,
WEA BAAESEEY MERNERNEREE
HETFARGEMSEFGTERNEREREKR
BEIERBER, WEKTFHENEDEHEY
SRAEER L BRT &SR Z MK SRR LS, 55
RERENERBFH-ENEEEASEBSAKZH
HYAREEREK.

¥FRERSRT G FFRATEREFF
BOD AFEEENEREGT MESENIESR
HROAFRESEESEHR L —EE£R. £E Har-
lan . R.ERFEM T MBS M TEEK I
MR adkB e HHSH 6 MERMHIO, Ro-
checouste RIFM B HEFI H X XK B FEEHK
B R H 4 MY R, Ramakrishnan R4 ¥
RIS L Ca2r R, R 3 NAESHEIE
ER PR BMRGRAD . B R T KW RIE
FEFMBEPR—EREF  RNES L RER
A MRz 4L 12 RAPD G R EZHHAE S
e E R A BER . Gustavol!® 8 B DAF #1 ASAP
B ¥ B 57 7 B A9 OF RO 3% & B “ Tifgreen” M1
“Tifdwarf”, R EMNERE LEAFRBENE, AR
BHEEMOLEF—-ENERBERNER, FIAIXFE
FATRERRBMGER.

HAMtE A LB E HREARERK TR G
P CEL¥E 2 32 M ), {BHE O R A G0 A o BF A4
MO, FEEMRNER . ERBTVER D, N
FEFLHBAHRT HET THRBEEMTRIENZ
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