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Abstract In this study random amplified polymorphism DNA  RAPD  was used to investigate 82 acces-
sions of Saccharum spontaneum L. from different population in Yunnan and 4 accessions of S. spontaneum
L. from Indian Thailand and Vietnam respectively. Results showed that S. spontaneum L. in Yunnan pos-
sesses abundant genetic diversity. The polymorphism were less and less when latitude and elevation in-
creased. Based on the results of DNA data analysis 86 accessions of S. spontaneum L. were divided into 8
different ecotypes. The topology of the phylogenetic tree of S. spontaneum L. corresponds to their geograph-
ical distribution. The initial results indicated that S. spontanewm L. in Yunnan was probably originated from
the south of Yunnan then diffused to high elevation and high latitude of the northwest and the northeast. We
suggested that the south Yunnan was one of the possible original centers of wild sugarcane.
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Saccharum spontaneum L.
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RAPD Random Amplified Polymorphism DNA 1990 Williams
1999
1997 Meunier 1993 Wachiro 1995 25 82
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1.2 DNA 1999 SDS
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Biometra PCR RAPD 10 pL

10 mmol/L Tris - HC1 pH 8.9 50 mmol/L KCI 2.0 mmol/L MgCl, 4 mg/mL BSA 0.1
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Table 1 Name and source of 86 Saccharum spontaneum accessions
ouT Name of Latitude  Altitude Source of ouT Name of Latitude  Altitude Source of
No. materials N m material No. materials N m materials

1 83 - 160 2221"  76.4 44 82-14 24°50" 815
2 82 — 147 22°40" 140 45 82-18 24°30" 1660
3 75-2-35 22°35" 140 46 82-26 25°00" 1380
4 4 23°40" 380 47 82-25 25°00" 2380
5 23°20" 1180 48 82-33 25°30" 2010
6 83-164 22°50" 1020 49 82-27 25°00" 660
7 75-2-28 22°55" 1335 50 82-23 25°00" 1300
8 2 22°00" 120 51 16 24°30" 1670
9 82-112 20°50" 795 52 83 - 196 27°57" 540
10 82-116 21°40" 560 53 83 -201 28°07" 435
11 82 - 127 22°30" 410 54 76-2-24 28°23" 400
12 82-110 21°40" 570 55 76-2-26 28°33' 380
13 76-3-16 22°30" 900 56 76-2-32 28°38' 430
14 76-3-18 22°38" 1100 57 76-1-24 26°49" 1150
15 82-125 22°20" 1080 58 76-1-21 25°44' 1118
16 82-103 21°40" 960 59 83-187 25°58' 1170
17 82-91 22°30" 1850 60 83-191 27°36" 800
18 82-94 22°30" 1970 61 83-193 27°45" 790
19 1 18°00’ 62 83 - 189 26°46' 170
20 83-176 23°37" 460 63 25°30" 1980
21 83-174 23°49" 190 64 83-190 27°07" 1900
22 84 - 260 24°50" 680 65 83 -204 25°22" 1990
23 22°40" 1050 66 75-1-3 25°10" 800
24 82-63 24°30" 920 67 75-1-5 25°10" 850
25 83-173 23°48" 1140 68 26°35" 980
26 83-170 23°55" 1430 69 82-50 26°30" 1190
27 84 - 264 24°42" 1660 70 76-1-16 27°00" 1500
28 75-2-3 23°28" 396 71 82-34 26°30" 1450
29 75-2-4 23°28" 396 72 82-48 26°50" 1570
30 75-2-2 24°10" 1149 73 82-58 26°10" 1220
31 75-2-1 24°05" 1500 74 83-215 25°09" 1510
32 84 — 245 23°43" 1350 75 83-231 25°34" 1540
33 83 -205 24°56" 1910 76 83 - 240 25°52" 1610
34 75-1-21 23°30" 500 77 82-40 26°35" 2218
35 82-79 23°20" 520 78 82-44 27°50" 1830
36 82 -64 24°20" 1090 79 82-59 25°30" 1660
37 82 -67 24°08" 1080 80 82-60 25°10" 1978
38 82-82 23°20" 1090 81 83-213 25°15" 2050
39 82-170 24°40" 1850 82 83 -228 25°18" 2280
40 84 — 268 24°00" 700 83 83-235 25°20" 2230
41 82-6 24°00" 720 84 1
42 75-1-10 24°30" 1000 85 2
43 82-11 24°30" 901 86 83 - 226 25°56" 900
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1.4.1.2 D=-In I I=Nxy/ Nx Ny 2
Nx Ny Nxy Nx Ny Nxy Nx= 2>
X2 Ny =2Y? Nxyy=>2XY;, X, Y, X Y i
1.4.2 Genetic diversity index
Ho = - X milnmi
Hsp = — 2 nlnm
Hpop = 1/n>Ho
m 1 s
n Hpop/Hsp

Hsp — Hpop /Hsp
1.4.3
PHYLIP 3.51c Felsenstein 1993 UPG-
MA  Unweighted Pair Group Method Using Arithmetic Average
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1 86 OPFO5  CCGAATTCCC RAPD
Fig 1 The RAPD patterns were obtained from 86 S. spontaneum

accessions populations respectively amplified with primer OPFO5 CCGAATTCCC

2

2.1 RAPD
RAPD 25 5 OPF18 OPH11 OPI15

OPIOS OPK09 Monomorphic Pattern 20
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Dendrogram generated by the UPGMA cluster analysisfrom 86 S. spontaneum accessions populationsin Yunnan
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Table 2 The results of RAPD with 25 primers in 8 ecotypes of Saccharum Spontaneum L. in Yunnan
I 0 m N vV Vo W % Y
OPA - 07 8 5 4 3 2 3 2 2 2 2 62.5 GAAACGGGTG
OPA-19 13 8 5 6 3 4 4 3 3 3 61.5 CAAACGTCGG
OPB - 14 15 10 8 6 7 5 5 4 3 4 66.7 TCCGCTCTGG
OPD - 01 12 7 6 6 4 5 4 3 3 2 58.3 ACCGCGAAGG
OPF - 01 8 2 2 2 1 2 1 1 1 1 25.0 ACGGATCCTG
OPF - 05 11 9 8 7 7 6 6 5 4 4 81.8 CCGAATTCCC
OPF - 12 11 7 7 7 5 6 5 4 3 4 63.6 ACGGTACCAG
OPF - 18 10 0 0 0 0 0 0 0 0 0 0 TTCCCGGGAA
OPH - 01 9 4 4 3 4 4 3 2 3 2 4.4 GGTCGGAGAA
OPH - 11 11 0 0 0 0 0 0 0 0 0 0 CTTCCGCAGT
OPH - 19 5 4 4 3 3 3 2 3 3 55.6 CTGACCAGCC
OPI - 05 8 0 0 0 0 0 0 0 0 0 0 TGTTCCACGG
OPI - 08 13 5 5 4 5 3 4 3 3 2 38.5 TTTGCCCGGT
OPI- 15 9 0 0 0 0 0 0 0 0 0 0 TCATCCGAGG
OPJ - 07 13 6 6 5 6 4 3 3 3 3 46.2 CCTCTCGACA
OPJ - 09 11 7 6 4 5 5 4 4 3 3 63.6 TGAGCCTCAC
OPJ - 14 13 6 4 5 4 3 2 4 3 2 46.2 CACCCGGATG
OPJ - 18 13 8 8 8 7 6 5 5 4 3 61.5 TGGTCGCAGA
OPK - 09 10 0 0 0 0 0 0 0 0 0 0 CCCTACCGAC
OPK - 18 14 8 7 6 5 6 3 4 3 2 57.1 CCTAGTCGAG
OPL - 17 11 7 6 6 5 6 5 4 4 3 60.0 AGCCTGAGCC
OPM - 04 10 6 6 6 6 5 5 4 5 4 63.6 GGGGGTTGTC
OPM - 07 7 4 4 4 3 4 3 3 3 3 28.6 ACCAGGGGCA
OPN- 11 10 5 4 5 4 4 3 4 4 3 50.0 TCGCCGCAAA
266 121 106 99 88 85 72 65 62 54
Yo 45.5 87.6 81.8 72.7 70.2 59.5 53.7 51.2 44.6
3.2
RAPD
1986 1995
1
64 80 76 72 96 i 80 64
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Fig3 The geographical distribution of 8 ecotypes in Yunnan
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Fig3 Dendrogram generated by the UPGMA cluster analysis from 8 ecotypes belonging to S. spontaneum L. in Yunnan
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Table 3 The genetic diversity index of 8 ecotypes of Saccharum spontaneum L. in Yunnan
1 Il Il v \ W Wi Al
OPA - 07 1.3191 0.8732 0.5136 0.7632 0.5046 0.4932 0.4932 0.4872
OPA - 19 0.9182 1.1991 0.4723 0.6801 0.6682 0.4633 0.4541 0.4389
OPB - 14 1.3637 0.8951 1.1163 0.6978 0.6861 0.5222 0.4664 0.5021
OPD - 01 1.4132 1.3842 0.7975 0.8083 0.7643 0.5503 0.52877 0.4375
OPF - 01 1.2841 1.1191 0.9948 1.0231 0.9703 0.9474 0.8972 0.8858
OPF - 05 1.8395 1.4697 1.4386 1.1503 1.0892 0.8753 0.6394 0.6403
OPF - 12 2.1766 2.0897 1.1253 1.1503 1.0671 0.8221 0.7963 0.8084
OPH - 01 1.5596 1.2467 1.3485 1.3485 1.0432 0.8624 0.9021 0.8435
OPH - 19 1.3943 1.8189 1.0467 0.9732 0.9446 0.8972 0.9012 0.9115
OPI - 08 1.4691 1.1752 1.2331 0.9632 1.0012 0.9458 0.9335 0.8998
OpPJ - 07 1.5865 1.3221 1.4452 0.9069 0.7298 0.7114 0.7008 0.7112
OPJ - 09 1.4789 0.8792 1.0125 0.9449 0.8667 0.8329 0.7563 0.7459
OPJ - 14 1.8504 1.7671 1.6191 0.7657 0.8181 0.8092 0.7682 0.6903
OPJ - 18 1.4426 1.1513 0.9893 1.0432 0.4846 0.5665 0.4657 0.3288
OPK - 18 1.4891 1.3479 1.1253 1.2026 1.0389 0.8719 0.8543 0.6493
OPL - 17 1.8221 1.7345 1.4741 1.5132 1.3471 1.0234 0.9945 0.8758
OPM - 04 1.7254 1.5341 1.4898 1.3129 1.2782 0.9959 1.0342 0.8834
OPM - 07 1.7708 1.6903 1.2951 1.4397 1.1512 1.0879 0.9887 0.9603
OPN - 02 1.3307 1.2897 1.2897 0.9876 1.0322 0.9943 1.0438 0.9749
OPN - 11 1.1935 1.2648 1.0797 1.1011 0.9809 0.9903 0.9745 0.8974
1.5213 1.3625 1.1453 1.0387 0.9233 0.8131 0.7796 0.7286
8
Table 4 The genetic distance of 8 ecotypes of Saccharum spontaneum L. in Yunnan

1 Il Il v vV VI I Wi

1

It 0.3188

Il 0.2721 0.3311

v 0.3322 0.3646 0.3362

Vv 0.2601 0.3838 0.3731 0.4198

VI 0.3464 0.2689 0.4005 0.3523 0.3333

VI 0.2642 0.4681 0.2697 0.3341 0.2801 0.3687

Wi 0.4278 0.3839 0.3459 0.3267 0.4625 0.3589 0.4104

Grassl 1972
1996 RAPD
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S. officinarum
1990
1992
— — 1984 1990
1992
1998
RAPD 266 145 54.5%
2 4
2 1
1 I 1 2
Vi - —
1997. RAPD I 30 3 4451
1994. J. 1 11—17
1995. J. 21 7—13
1999. DNA RAPDs J. 26 1 54—060
1986. Spontaneum L. J. 1 21—23
1999. DNA 6 RAPD J. 12 1 1—7
1984. J . 13 1 69—83
1998. M. 1—10
1992. M. 60-76 281—305
1996. Erianthus rufipilus J . 3 2 15
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