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RAPD analysis of genetic diversity of Dioscorea opposita germplasm resources
from Jiangxi and genetic stability of their plantlets

YIN Ming-hua, XU Zhi-jian, HUANG Wei, HE Lin-sen, LIU Gen-hua, HONG Sen-rong
College of Life Sciences, Shangrao Normal University, Shangrao 334001, China

Abstract: Objective To analyze the genetic diversity of 11 varieties of Dioscorea opposita germplasm resources from Jiangxi, and
detect the genetic stability of the tissue cultured plantlets. Methods RAPD-PCR was applied. Results Twenty primers were
screened out, 238 bands were amplified, 234 of them were polymorphic bands, the average amplified polymorphic bands were 11.7,
and the ratio of polymorphic bands was 98.32%. The genetic similarity coefficient was 0.575 6—0.970 6 and the average similarity
coefficient was 0.723 1. According to the results of UPGMA clustering analysis, the 11 D. opposita germplasm resources from Jiangxi
province were divided into five categories: The first class included D. bulbifera. The second class included D. opposita. The third class
included D. opposita Nancheng 1, D. opposita, D. opposita, D. opposite, and D. opposita, which showed that D. opposita 1, D. opposita,
D. opposita and D. opposite, had closer relationship with D. opposita came from Wenxian County, Jiaozuo City, Henan province. The
fourth class included D. opposita, D. opposita Nancheng 2 and D. opposita. The fifth class included D. opposita. The RAPD analysis
results of plantlets subcultured for six times by in vitro rapid propagation method of stem segment with a bud of D. opposita L.
germplasm resources from Jiangxi province (treatment group) and their seedlings germinated from microtuber (control group) also
showed that 11 yam varieties were spread out 126—179 identifiable bands and each variety appeared 5—18 mutation bands, which
indicated plantlets subcultured for six times by in vitro rapid propagation method of stem segment with a bud of D. opposita.

germplasm resources from Jiangxi province existed somaclonal variation, but their genetic similarity coefficient compared with their
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seedlings germinated from microtuber was still relatively high, illustrating that their genetic traits were still relatively stable and did not

affect their genotype. Conclusion The experimental results can provide the reliable basis for introduction breeding, resource

improvement, variety identification, germplasm conservation, and their plantlet culture of D. opposita germplasm resources from

Jiangxi province.

Key words: Dioscorea opposite L. in Jiangxi province; germplasm resources; genetic diversity; plantlets; genetic stability; RAPD analysis
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Table 1
Jiangxi province used for RAPD analysis

2R Kt

Dioscorea opposita germplasm resources from

M Dioscorea bulbifera =gl
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S1~822.

1.2 FH&

1.2.1 JEF4] DNA F42H0 K CTAB VE$RHUFE
i S1~822 JEK4H DNA. 1F 65 C/KMHA ik
CTAB 20U TEMA T EERE &, R AR
MEEN 2 mL B0 T, AT CTAB $#2H)
W CREERES NN 3~5 mL IREGED), 65 CLRiE
30~60 min, 5K 10 min 42 S{E7E ;5 11 000 r/min
ZAF B 5 min, BRSO BOE; IS
RRE-2 05 (121D, 7R, 12500 r/min &L
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NEERRUGA s N 2/3 KRR S B R AT, %3
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Fr i KU 70%0 S BEEYE 1K, EIRAAE
N 11 000 r/min &Lr 2 min, FF F3F, EEYE K

FEEUYIEL 2~3 ul FH 2.0%35 FE G Sk A U

HAET-20 CHREEH.

1.2.2 RAPD 73#t  PCR ¥ Hi4A % (20 uL) i DNA
Wik 2 L, 514 1 L, $f Mix 10 uL, 2587/K 7
uL. PCR R4 94 CTIAEY: 3 min, SRJ5HEAT
40 MEHR: 94 CAEME305s, 36 CHIES0s, 72 C
ZEA 1.5 min; EHEEHG 72 CLEA 10 min, 4 C
RAT

1.2.3 RAPD /7=l A b ik 25T ik
fill b, %) 24 %55 WA T IR, IF IR IE R g
TN 22 A PEUF I 20 55 19055 22 NG 11 254
aniEAT PCR #73, 5IWMEE WK 2, ¥ PCR ™4
TE 2.0% I B E BB I Ha vk rhoAS N

X2 RAPD ##ibEH S 145 555

Table 2 Random primer numbers and sequences used for
RAPD analysis

WS SIEE 30-5) | 5T SIFEE (3-5)
XZJ-1  GTTGCGATCC XZJ-11 GAGCCCTCCA
XZJ-2 CAAAGGGCGG| XZJ-12 CTGAGACGGA
X7J-3  GGCAGGCAAG | XZJ-13 AGGGCCGTCT
XZJ-4 AACGGGCGTC | XZJ-14 ACGACCGACA
X7ZJ-5 ACGAGAGGCA | XZJ-15 TGCGCCCTTC
XZJ-6  GGTGACGCAG | XZJ-16 AAAGCTGCGG
XZJ-7T  GAACGGACTC | XZJ-17 ACGGATCCTG
XZJ-8 GTCCACACGG | XZJ-18 GGCTGCAGAA
X7J-9 GAGGATCCCT | XZJ-19 ACGCGCATGT
XZJ-10 GGCACTGAGG | XZJ-20 ACCTCAGCTC

124 BAEGH T PCR 438 Wy i vk Ao B A
BRI A RIEAS AL E 1A DNA &irid 1,
J& DNA 4511 d 4 00 FRGORI R 2 Ik, HAATE .
THWE 235 1E DNA 4 A e T 8dE . 4eit-or
MG L 28 55 i Rl o I RN AL R AL R 38 405,
RTTVE 25 & A B ) AR S (R =
S A ED « A N TSYS2pe (Version 2.10e)
WA, THEMRIA AL RS, 19 2R sE
AR FEREA T AR AL AL (UPGM A) 2853047,
Y AANIITESE LI A S/ HRE S~ T R IN SIS
2 HBR5MH
2.1 DNA REN

K FH R A R (A IUASCAE 260 280 nm ]
EVLVG 1L 25 DNA & AR RoOE B, L
(Aaeonm/Azsonm) ST 1.7~1.9, FAHLEF) DNA #]
RN RS
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2.2.1 RAPD Z&Motr K 1 4519 XZJ-5.
XZJ-6. XZJ-7 F1 XZJ-8 ] PCR B =y i 5 5

RAPD pridisifh Z FEPESHULE 3.

MR 3 A%, FHTRHE H T 20 XTRENLE 14 (XZI1~

XZJ-5

XZJ-6

X7J-7

XZJ-8

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SI11S12S13

1 3514 XZJ-5. XZJ-6. XZJ-7 1 XZJ-8 ) PCR # =& N 45 R
Fig.1 PCR amplification product detection results of primers XZJ-5, XZJ-6, XZJ-7, and XZJ-8

XZJ20) P HEH 238 ANy, i 234 N AN

W, YRS Y IR 2 &M 117 4, FHEE
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Table 3 Genetic diversity parameters for RAPD marker in D. opposite germplasm resources from Jiangxi province

S14S15S16 S17 S18S19 S20S21 S22 Marker

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

0.319 2, “F#4 Shannon KM L FEVEFRECA 0.485 2,

Giy  FRah DRSNS ARGEAEDE  Nei SERIZAFESREL  Shannon RMEZFEMEREL ML B PPB/%
XZJ-1 22 2.0000+0 1.41534+02720 0.2721+£0.1251 0.433940.152 1 10 10 100.00
XZ7J-2 22 2.0000%0 1.322540.2894  0.2132+0.1508 0.349 610.196 4 17 17 100.00
XZJ-3 22 19231402774 1.2532+0.2559  0.1759%0.142 1 0.296 34+0.198 6 12 13 9231
XZJ-4 22 19000403162  1.3219+0.3012 0.2114+0.1593 03424402173 9 10 90.00
XZJ-5 22 2.0000+0 1.347 1402248  0.2391+£0.1225 0.389940.163 0 13 13 100.00
XZJ-6 22 2.0000+0 1.562 8+0.377 1 0.3219+0.1753 0.4835+0.2163 11 11 100.00
XZJ-7 22 2.0000+0 1.4817+03507  0.2884%0.169 9 0.44301+0.214 6 13 13 100.00
XZJ-8 22 2.0000+0 1.41381+0.339 3 0.2592+0.156 1 0.4114£0.1927 11 11 100.00
XZJ-9 22 2.0000+0 1.478 41+0.316 1 0.293 61+0.154 8 0.452 61+0.196 8 13 13 100.00
XZJ-10 22 2.000040 1.367 7403012  0.2403+0.142 8 0.389240.179 4 13 13 100.00
XZJ-11 22 2.000040 1.60894+0.2989  0.3582+0.1290 0.535540.152 4 7 7 100.00
XZJ-12 22 2.0000+0 1.362240.369 1 0.221940.1770 0.355740.224 9 14 14 100.00
XZJ-13 22 2.0000+0 1.48304+03740  0.2850%0.1775 0.437940.2217 12 12 100.00
XZJ-14 22 2.0000+0 1.4828+0.288 3 0.301 5+0.136 6 0.4664+0.170 4 13 13 100.00
XZJ-15 22 1.8750%+03536 1.2936+0.2564  0.201 6£0.147 7 0.330 74+0.209 7 7 8 87.50
XZJ-16 22 2.0000+0 1.4462+0.282 3 0.285140.1320 0.4482+0.1613 13 13 100.00
XZJ-17 22 2.0000+0 1.429 5+0.309 5 0.269 5+0.157 2 0.421 61+0.203 3 13 13 100.00
XZJ-18 22 2.0000+0 1.3860+0.296 0  0.250 7+0.143 6 0.403040.178 3 12 12 100.00
XZJ-19 22 2.000040 1.47744+03519  0.2855%+0.1755 0.437940.224 2 11 11 100.00
XZ7J-20 22 19091403015 1.2591%£0.3013 0.172840.153 6 0.291 14+0.2059 10 11 9091
YIE 22 1.983240.1288  1.5339%+03136  0.3192+0.1437 0.48521+0.1779 11.7 11.9 9832
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222 SEZGKRFANHNT AE NTSYS AP THEAEN
[ AR AR S (Gs), 19 B RLE AL AT AL
FERE (R 4). BAEALREOEA, RUISEEGCR M
I, BAEALREEVN, RGO CRBT. HE
4 AIHNT ALy RR R Gs {4 0.512 6~0.970 6, -
B R %A 0.723 1,

MR 4 mJ5, AEVLPE AR S Flep, 22 AN
Yrig s (S17) Mk B2y (S3) MEtfEAH LR 2L
b, HAT 05126, IXULX R 5E 400 R
e, EEMEIZy 1 (S8) AR (S1) [t fL A
PAREARAL A 0.521 0, BEHIPRE 558 R L
B, Mgy (S15) FT4% (S13) itk
FIL R H i ok, ik 0.928 6, Ut B IX Y S5 %%
KRBT, |25 (S11) Mgy (S6) 1)
WAL AL R B il ik 0.873 9, WX P& 126 2
KEWIEIT . [FMNILR T & L) F4E
IR 30 1L 2438 A TT g AF T 5 R K b Rl vk 2
T,

223 I FIH NTSYS #AFRF 22 4L g il
ZiFh IR AT UPGMA KoM, 5 & 2 fy
TNo {E0.717 3 Iast AL AL R 2 b 22 A4k ) LS
BS KIERE, RISHE I~V. Hp s 12 HE 1
BAEE, BREE (ST R0 S2): 4 I 2Kt KA s 1
Uyrkl, BiEEl2h (S3 Al S4); & 1T SRty
o5 ML, A lE r kAL 2y 1 (ST RTS8, T
4 (S13 F1S14). {5 Nihizy (S15 M1 S16). KF
WELLIZY (S19 A S20) FgkME1IlZy (S21 F1 S22);
5 IV REE 6 AL, 23l 2 rdk L 25 (S5 F1 S6)
I L2y 2(S9 AT S10)F1)F 253 (S11 A S12);
BV RBERIFE RS 1 Ak, RIR AT #(S17
F1S18).
23 IAWLZABIEREEIRE D

P26 ) 20 4% RAPD 510V 74 Ll 244 70
PZEHTR IO SEAEYT W R LAy 2R 2K BE 44k
R 6 YRR (AEBEAL) FE[RIZ] DNA FEhE
TP 3G, 45 WA 5. WK S has, 11 4 gyl
Y 126~179 25 AT HFIN R 45707, BEAS R ) Ak
TR RN R B T 5~18 AR R4, iX R W,

F4 22 MIALGHEANEERURER

Table 4 Genetic similarity coefficient matrix of 22 samples of D. opposite from Jiangxi province

HA%S SI 2 3 84 S5 S ST S8 89 S0 SH 812 SI3 S4 S5 Sl6 S17 SI8 SI9 S0 2 S22
S 1

82 0.840 1

S3 0613 0597 1

S4 0.605 0.605 0.773 1

S5 0.676  0.651 0.643 0.634 1

S6 0.626 0584 0.601 0.584 0874 1

ST 0.559 0534 066 0626 0.630 0613 1

S8 0521 0529 0.639 0613 0.609 0584 0903 1

89 0.605 058 0.605 0613 0836 0777 0.634 0639 1

S10 0576 0542 0592 0.592 0824 0832 0672 0.685 0853 1

St 0592 0584 0618 0618 0874 0874 0.655 0.626 0861 0.891 1

S12 0.647 0.622 0.630 0.588 0.853 0.794 0.643 0.630 0.849 0819 0853 1

S13 0571 0571 0.639 0580 0.592 0559 0.828 0.824 0.647 0.634 0618 0.630 1

S14 0.559 0542 0.651 0.618 0.605 0.605 0.798 0.786 0.651 0.655 0.655 0.643 0870 1

S15 0.584 0.584 0.634 0576 0.605 0580 0.798 0.794 0.626 0.622 0.622 0.634 0929 0882 1

S16 0.550 0559 0.601 0.567 0.588 0571 0.807 0.803 0.634 0.639 063 0626 0920 0.891 0924 1

S17 0.546 0529 0513 049 0.634 0626 0592 0.580 0.622 0.626 0.643 0.655 0.580 0.584 0584 0576 1

S18 0.567 0559 0559 0.550 0.681 0.655 0.622 0.601 0.651 0.647 0.689 0.702 0.609 0.605 0.613 0.605 0.836 1

S19 0.630 0.613 0.664 0622 0.668 0.626 0752 0723 0.639 0.66 0634 0.664 0.790 0.794 0.794 0.777 0588 0.643 1

820 0.613 0580 0.664 0.597 0.643 0.601 0.777 0.756 0.639 0.643 0618 0.672 0.840 0811 0.836 0.794 0.605 0.651 0933 1

S21 0.597 0546 0.647 0580 0.609 0592 0.744 0731 0622 0.626 0618 0.622 0.756 0.744 0.744 0.744 0.655 0.643 0.714 0748 1
S22 0592 0534 0643 0.567 0597 0580 0.731 0.718 0.618 0.613 0.613 0.626 0761 0.739 0.748 0.748 0.651 0.647 0702 0.752 0971 1
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Fig. 2 UPGMA cluster analysis of 22 samples of D. opposite

from Jiangxi province based on RAPD markers
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Table S Amplified bands of genomic DNA samples of 22 samples of D. opposite from Jiangxi province
Iy R i
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22

XZJ-1 3 3 4 4 4 4 3 3 4 3 4 3 2 3 3 3 4 4 1 1 5 5
XZJ-2 55 3 5 4 6 3 4 5 4 4 4 4 4 5 5 5 4 2 3 4 4
XZJ-3 3 3 4 3 3 4 4 5 4 4 4 4 4 4 4 5 5 3 1 2 3 3
XZJ-4 3 2 4 2 3 3 4 5 3 4 2 3 4 4 4 4 4 3 3 4 4 4
XZJ-5 3 4 4 3 3 3 3 3 2 3 3 3 4 5 5 5 3 4 3 3 4 4
XZJ-6 4 3 5 6 4 7 5 7 4 5 6 5 5 7 6 4 4 4 4 5 5 5
XZJ-7 4 5 4 3 5 5 6 6 6 5 5 6 6 4 6 7 6 5 4 5 4 5
XZJ-8 3 2 3 3 4 4 3 3 3 4 4 4 3 3 3 3 5 4 3 3 5 6
XZJ-9 2 3 5 5 6 6 6 6 6 6 5 6 5 6 4 5 5 5 3 4 3 3
XZJ-10 35 7 7 4 5 4 5 5 5 5 5 3 3 3 3 4 4 3 3 4 4
XZJ-11 2 3 4 4 2 3 3 3 3 4 6 2 5 5 6 6 4 4 4 3 4 3
XZJ-12 3 35 7 4 4 5 5 5 5 4 4 4 3 4 5 5 5 1 2 2 2
XZJ-13 4 3 5 5 3 4 4 4 4 4 3 6 5 5 4 5 5 5 3 4 5 4
XZJ-14 6 4 5 4 4 5 4 5 5 5 5 3 6 6 5 5 7 5 3 4 6 6
XZIJ-15 2 2 3 4 2 3 3 3 2 3 3 2 3 2 2 4 2 3 2 2 5 5
XZJ-16 6 5 4 3 4 5 2 2 6 5 5 4 5 4 6 4 5 5 4 4 4 4
XZJ-17 4 6 4 5 4 4 4 5 3 4 3 3 5 4 4 4 4 4 3 3 6 6
XZJ-18 4 4 3 4 4 4 6 6 4 4 4 4 5 4 5 5 7 6 4 4 6 5
XZJ-19 2 4 2 4 4 4 4 5 4 4 4 3 5 5 5 5 4 4 3 5 5 5
XZJ-20 4 5 4 3 2 2 3 3 2 2 2 2 3 4 3 4 6 4 4 4 4 4
B AT 144 166 158 167 163 157 171 178 179 126 175

A 18 18 12 9 11 17 13 12 13 12 5

A 2% 1250 10.84 7.59 5.39 6.75 10.83 7.60 6.74 7.26 9.52 2.86
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