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Abstract; Genetic diversity of six populations of Dioscorea collettii Hook. f. and five populations of D.
collettii var. hypoglauca (Palibin) C. T. Ting et al. was studied by RAPD molecular marker, and
cluster analysis of eleven populations was carried out by UPGMA method based on genetic similarity
coefficient. The results show that 170 bands are amplified with fourteen oligonucleotide primers, in which
there are 161 polymorphic bands with a percentage as high as 94.71% . The change range of polymorphic
band percentage of five populations of D. colletiii var. hypoglauca (81.25% —89.29% ) is slightly higher
than that of six populations of D. colleitii (82.00% —84.21% ). The effective allele number ( Ne) ,
Nei’ s gene diversity index (/) and Shannon’s diversity index (/) among D. collettii var. hypoglauca
populations are 1.368 5, 0.238 4 and 0.376 3, respectively, and those of D. collettii are 1.331 1,
0.197 2 and 0.298 3, respectively. The gene differentiation coefficient (Gst) is 0. 122 8 and gene flow
(Nm) is 3.570 7 between D. collettii and D. collettii var. hypoglauca. The genetic similarity coefficient
is 0.922 3 and the genetic distance is 0. 080 9 between them, in which, the genetic distance between D.
collettit var. hypolglauca population from Lushan of Jiangxi and D. collettii population from Lijiang of
Yunnan is the farthest with a value of 0.693 1, while that between D. collettii populations from Mengzi
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and Jinghong of Yunnan is the nearest with a value of 0.219 4. According to cluster analysis result, the

eleven populations can be divided into four groups. In which, all D. collettit populations and D. collettii
var. hypoglauca population from Lin’ an of Zhejiang are clustered to the first group, D. collettii var.
hypoglauca populations from Nanchuan of Chongqing and Hengshan of Hu’ nan are clustered to the
second group, and D. collettii var. hypoglauca populations from Yongshun of Hu’ nan and Lushan of
Jiangxi are respectively clustered to independently single groups. The results prove that the relationship of
the two taxa is proto-variety and variety, but the incomplete differentiation in variant level still exists.

Key words: Dioscorea collettii Hook. f.; D. collettii var. hypoglauca ( Palibin) C. T. Ting et al.;

RAPD; genetic diversity; cluster analysis

S B2 95 ( Dioscorea collettii Hook. f.) kB #iF}
( Dioscoreaceae ) 2151 J& ( Dioscorea L.) HEIRZE4 (Sect.
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AL Z R, o U E RN s P —E 1Y
R IR

1 MRATT %

1.1 ##l

SRR 6 AR (A 5 DR AR TREEA 1 AR
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SIS EEAYES A PE-9700 % PCR ¥ ( Perkin
Elmer 22 4E77) F1 WV -BP330 BIEEE A4 40 ¥ R 58
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Table 1 Basic status of tested populations of Dioscorea collettii Hook. f. and D. collettii var. hypoglauca (Palibin) C. T. Ting et al.

BTt BT SRAE Hh AR RS
Taxon No. Location Growth type No. of collection
SEEEH D. collettii 1 PUJIIJE Emei of Sichuan 4 Wild 200308007
5 I VY HHAK Tianlin of Guangxi P4 Wild 200211070
6 ZFIRNIT. Lijiang of Yunnan £ Wild 200211075
7 AL IRAR Lijiang of Yunnan H& B Cultivated 200211076
8 =L Jinghong of Yunnan P Wild 200212100
9 ZH5¢ [ Mengzi of Yunnan P Wild 200212101
MR D. collettii var. hypoglauca 3 YLV )R 1 Lushan of Jiangxi A Wild 200211006
4 WIFG 711 Hengshan of Hu’ nan £ Wild 200211045
10 WHTIR 2 Lin’ an of Zhejiang B/ Wild 200210111
11 155 A& Yongshun of Hu’ nan B Wild 200110117
2 5 JKF5 )1l Nanchuan of Chongging B A= Wild 200308027

1.2.2 3l4imik SR 64 ASBEVLG ]P0 X 2
25 A T VL AR R OB 5 25 B0 1 A 1L s 1 366 D A
DNA SEATHU 3, A i 4 38 450 T M 2 8
i ML HARE TSR AT | ) R 7 4 e e S A 4
2 DNA 11 RAPD 9§14 ) Ji

1.2.3 RAPD-PCR ¥ 3§ K 4 B 3 3% 45 R o4 4
PR AR R SR 20 pL, 47 2.0 pL 10 x
buffer 0.2 mmol - L' dNTPs 2.0 mmol - L™ Mg** 0.2
pmol + L' 514 .0.4 U Tag DNA H&HEHI 20 ng A
DNA, DLR B REE KM E 2 20 pl,

RAPD-PCR 9" 3 [ W, #2 J¥ }:95 C #A8% 3
min; 2RJ5 T 95 CAEME: 30 s .38 Cil 4k 40s .72 °C FEAH
1 min, 3£ 35 MEIF N 5 feJ5 T 72 CORR 7 min, §7
MY E T 4 CEMEFIRAT

P R N EE A G, B AR50 48 0. 8% Bht i b
BEIE (£ 0.5 pg - mL™" 1xEB) X414 72 ¥ 47 H vk
R, LUK T2 1 h, FPKZE S5 F WV -BP330 %!
BEIC AT 50 BT RGERTY G 45 R AT WA FIHA IR
1.3 HEQESSH

Fic RS U 2y B HL A R A DX ) e i e i
T8t , A & e 1 [ — B B 45 Wie
“O" HEULIE B RAPD RAVEURIEFE . St ®1514
PSS B I 2 B AR i R 2
BYEFATA TR,

I H] POPGENE 1. 31 #4358 A 2455 o7 i R 4
(Ne) Nei’ s FEH ZFEPEFEEL(h) Shannon ZFEMEHE
BT FER L BB (Gst) FERFL (Nm) |35 A% A
FEOSAL I B s e Tt B AL R L, R T UPGMA
XF LA JEREEAT RIS iR

2 HERFpAT

2.1 7A[E5]4 RAPD-PCR # 184 RA L 47

St IG N 64 ASBENLG ] rh i T 2%
HH I 2 EE M HARE R 14 SR
BAFRRS W T SR B 5 5 11 A A
ZH & DNA 1) RAPD-PCR ¥ ¥4 , 5| 91 )37 51 Je 37 344 2%
R 2, 14 NSRRI ALY 1t 170 454,
SRR G PR 12,1 &, Hirh 28 & 161
&, PRSI B 2B A BN 11.5 45,
ZEML A EIR94.71% , Hid 314 a-17 .au-
04 .b-2 b-4 b-5 Fll b—19 ¥ #f i {5k 2 A L2
PR , ZAMEAAH H 834 100.00%

2.2 XBEFHMMEEFREEHLN RAPD-PCR ¥ g
GRBBRTRNN

FH U S FURRY 15 25 345 R #E Y RAPD-PCR ¥
B (R 3) AL, 5 T BRI 2 B R
R AR BE XS K, K 81.25% ~89.29% |, 1
6 A NS R T 1) 22 A B 4 R AR AL IR AR X
BN, N 82.00% ~84.21% , TESIAM 11 M JEFEH,
BT BTV LR N 2 SR I Z ik
75 4, AT EH R i, 15 89.29% s By T
ATV 22 R FEY 38 th i 238 M 2 i, X 39 4%,
VS A 4 R Ak, 1Y 81.25%

S SR BRI B S R AN ERIE S i BEAR L,
AMORIR] R 2 400 8 0 R0 AL iR B T LR
B EHUR G 2R R S A BRI LR S
T 5 1 B A A 1) e [ A0 388 53 A1 1 D
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Table 2 Base sequences of random primers used for RAPD-PCR of
genomic total DNA of Dioscorea collettii Hook. f. and D. collettii var.
hypoglauca (Palibin) C. T. Ting et al. and its amplified results

PHEAE AN
514 5'>3' 75 Number of Number of
Primer 5'—>3" sequence amplified polymorphic

band band

a—-17 GACCGCTTGT 9 9
ao—10 GACATCGTCC 11 10
ao—15 GAAGGCTCCC 10
ap—07 ACCACCCGCT 10
ap-15 GGGTTGGAAG 17 16
ar—12 GGATCGTCGG 5 4
ar—13 GGGTCGGCTT 7
ar—19 CTGATCGCGG 16 15
au-04 GGCTTCGTCT 7 7
b-2 TGATCCCTGG 10 10
b-4 GGACTGGAGT 10 10
b-5 TGCGCCCTTC 20 20
b-6 TGCTCTGCCC 18 17
b-19 ACCCCCGAAG 20 20
3t Total 170 161
S Average 12.1 11.5

R3 XBEHMMBEEREEEHEEHE DNA # RAPD-PCR ¥ 1§
HR

Table 3  RAPD-PCR amplified results of genomic total DNA of
different populations of Dioscorea collettii Hook. f. and D. collettii
var. hypoglauca (Palibin) C. T. Ting et al.

JE R Number of B/ %
Population polymorphic Percentage of
band polymorphic band

SUBSEBD. collettii

PuJIligJE Emei of Sichuan 45 83.63

VG AR Tianlin of Guangxi 48 84.21

Z ML Lijiang of Yunnan 46 83.63

ZFMHYTY Lijiang of Yunnan! 48 84.21

= 5eit Jinghong of Yunnan 44 83.02

7% H Mengzi of Yunnan 41 82.00
T EHR D, collettii var. hypoglauca

YLFGJ 1 Lushan of Jiangxi 75 89.29

1RG4 L1 Hengshan of Hu’ nan 50 84.75

WLl % Lin’ an of Zhejiang 39 81.25

5 A I Yongshun of Hu’ nan 49 84.48

H KR Nanchuan of Chongging 53 85.48
F2 Average 49 84.18

D 3855 EE Cultivated population.

EH(D. zingiberensis C. H. Wright) J& R [0] i £ 5%
St H AP RBARBUER T3 — i
GETHRITF LA SRR by 1 B 914 s B ) A0 A %

LB (Ne) (Nei” s SER ZHEMEFE £ () A1
Shannon £ #£ ¥ 48 (1) 739k 1.368 5.0.238 4 Fl
0.376 3; 3% B 9l 45 Jm BE () 19 Ne, h R0 1 53 5 2R
1.3311,0.197 2 F10.298 3, 2 5475 i
AFE L R K (Gst) 29 0,122 8, BIYE SHY A2 S,
A 12.28% [WAE FAFAE T3X — A 2EREM] ,87. 72% 1Y 722
SEAEPET45 H TR R ] R W1 SO BRI 15 2 HifE
Ry JEAS TR AR T AR X A S TR B, t o A AT R
B AR S R R TR A A R B2 R 0. 231,
FORH 76.9% WA FAFE TR BB 454 1
IWFFEEE T AT L, SUSE S PRI 15 S 1 30k A AR S A
B BN B AL AR SR TR R AL A S 1183 ol P LR

R EHZ W IEE R (Nm) H
3.570 7, et TS M HA) Nm (0.964 1)1 J 2
FRIIT 2% A W) SE 85 57 ( Trillium tschonoskii Maxim.) f¥)
Nm(0.400 2) " FeB] XS HARY TS B3 2 A7
e[S EAIE i Ed
2.3 XNBEHFRMMEERESRHENEEESRER
S

SIS A 6 AR BERR T 5 S5 AR R
(1] (1) 35 12 1R B st AL AL RO R 4, iR 4 WT I,
BT BTG 1L A R SR T 2 g N VT R A
WALEE B BT 14 0. 693 1; BB </ 5% [ E BE A
2 A e U JE R R) 1 5t A% HE B il , {0,219 4,
BEHUE Ry R A st AR A R R 96 0.922 3,0
wAE IR (R 0.080 9,

T SR BURURY 5 90 B ) 1 35 % A DL R
(3 4) >R UPCMA R4 ik ik 1
NEBEREBEILE 1, BB A0, 20 6 X
FHEBUBRRER S DS BB /8 4 41, BT A
1) SLSE S5 9 8 A RO T 2 B VLI 28 S SR R 1
Y, BT R DS | AR e L R A 2
2B S E e AR ARG R L R 0 45 B
MR, HoBy T S BTG ) L B A A SR %
KA,

BESERR, R EH M T ER 1 4
JERRE B4 3 ALY 02 A O 32 AR 1, 1T A 4% 2
PR DU A A DX 3 43 A o o LR B M — ) 1 1 2
HEBWTLIGZ RS )R 6 M4, 5
SR K 2B EHUR B R 4 K R (R
SRSV gk FE S s K 2 B R R R
FRGRRBEI,
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Table 4 Genetic similarity coefficient and genetic distance among different populations of Dioscorea collettii Hook. f. and D. collettii var.

hypoglauca (Palibin) C. T. Ting et al. !)

JEBER S AR ZEFNIRIGHEE B Genetic similarity coefficient and genetic distance
pol\;z'laﬁin 1 2 3 4 5 6 7 8 9 10 1
1 - 0.6439 0.5758 0.6364 0.6061 0.6515 0.6742 0.6667 0.6667  0.659 1 0.636 4
2 0.440 2 - 0.5227 0.7955 0.5833 0.6591 0.606 1 0.5379 0.6136 0.5758 0.5833
3 0.5521 0.648 7 - 0.5455 0.5455 0.5000 0.5076 0.5303 0.5303 0.5682 0.560 6
4 0.4520 0.2288  0.606 1 - 0.5909 0.6364 0.6136 0.5758  0.606 1 0.6288  0.5909
5 0.5008 0.5390  0.606 1 0.526 0 - 0.7273 0.6894 0.7121 0.6970 0.6742 0.6515
6 0.4285 0.4169  0.693 1 0.4520 0.3185 - 0.6894 0.6818 0.7424 0.7045 0.6970
7 0.3942 0.5008 0.678 1 0.4884  0.3719 0.3719 - 0.7348 0.7803 0.6515 0.6742
8 0.4055 0.6201 0.6343  0.5521 0.3395 0.3830 0.3081 - 0.8030 0.7348 0.7121
9 0.4055 0.4884 0.6343 0.5008 0.3610 0.2978 0.2481 0.219 4 - 0.7500 0.7121
10 0.4169  0.5521 0.5653 0.4640 0.3942 0.3502 0.4285 0.308 1 0.287 7 - 0.765 2
11 0.4520 0.5390 0.5787 0.5261 0.4285 0.3610 0.3942 0.3395 0.3395 0.2677 -

Dy ,5-9. NS BEHT Dioscorea collettii Hook. f.. 1.

P4 )1k Emei of Sichuan; 5. 78 HAK Tianlin of Guangxi; 6. zxF§ANYL Lijiang of Yunnan; 7.

ZEMTL(B3) Lijiang of Yunnan (cultivated) ; 8. 541t Jinghong of Yunnan; 9. ZHi5 H Mengzi of Yunnan. 2-4,10-11. ¥y E#H D.
collettii var. hypoglauca (Palibin) C. T. Ting et al.: 2. HJKF4)I| Nanchuan of Chongqing; 3. YLPGJ 1[I Lushan of Jiangxi; 4. IR Hengshan
of Hu’ nan; 10. #iVLIE% Lin’ an of Zhejiang; 11. WARG/KT Yongshun of Hu’ nan. 28 b 31T 35 69 505 43 51 R 18 44 A0 0L 22 BOR 14 B

Datums above and below horizontal line are genetic similarity coefficients and genetic distances, respectively.

1
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7

8

9

»—5——4 10
2

4

] 11
3

(B 2k B BEAR R 7 15 R 10 2R The length of line segment in the figure

indicates the base substitution rate.

1,5-9. X237 Dioscorea collettii Hook. f.. 1. DU JI| % JE Emei of
Sichuan; 5. I 78 H AR Tianlin of Guangxi; 6. = ERRAN Lijiang of
Yunnan; 7. =EFANYL (LS ) Lijiang of Yunnan (cultivated) ; 8. =7 5
it Jinghong of Yunnanj 9. ~H5H Mengzi of Yunnan. 2-4,10-11. Ay
WIS D. collettii var. hypoglauca (Palibin) C. T. Ting et al.; 2. TR
#J1] Nanchuan of Chongqing; 3. VI.PGJ/ 111 Lushan of Jiangxi; 4. Wl ffr
111 Hengshan of Hu’ nan; 10. WiTTIfZ¢ Lin’ an of Zhejiang; 11. 1 EE ik
N Yongshun of Hu’ nan.

1 ETFEEHEUREHXEERNNEEHREFEFHLN UPGMA
REHE

Fig. 1 UPGMA dendrogram of different populations of Dioscorea
collettii Hook. f. and D. collettii var. hypoglauca ( Palibin) C. T.
Ting et al. based on genetic similarity coefficient

i JE Hooker J D 7E 1892 AFAK 4K H 4 fa)
PRI X BORRARTT 4 R B, Ib)E , — b2 B R PE R

P E A B AR A e 3R T — 28 BRI 5 S
AHRLEYHT R, 40 D, hypoglauca Palibin ( fR & 15 ) 2
M2 3 D. nigrescens Knuth ( =~ %) . D. morsei
Prain et Burkill ( VL 75 J5 L4511 ) . D. oenea Prain et
Burkill ( U JII 388 1) . D.  kelungensis Hayata ( 5 785 F&
KE%) .D. tashiroi Hayata E )M D. undulate Knuth
(EPREND S HREE T I AWIRA 2= H AN
Sk B AL U S AR 2 AT L AR R IR
Pl e 1 AEFRPEY S SRUE AR Ny BR BRI AL ik
TP AR 15 B B 70 A DX, PR TR B A 16T
FIFASCE B B0 15 1, I8 S e o s
Tl BT BB e, R SO B i o0 A X
BRTE A I EN AR 0 SUSE B 351 1 2= B VL
HR R & s s 5 AR RER S B, 22K
AEATE K S S8 Ay e 1) 58 21 (0,55 55 | 3K BB AR 58 43 UE
T HAR AT R SR EL A R IR SR T, AN 8] 23 A X
kT B HUE SRR 2 B b4

YT HEBUR Y R MEME SR AT 45 R LR
SUESERUR 1S B B R m AL Z ek (28540
SR E IR RAE 81% LA L) FIFERE (3,570 7)  fE—7E
PR EULHEF A RS T TR Ea o A R 2 a A
PEEAE 7 2O T i, SR S BURURY 15 2 H T £ 1)
SR AR ZE AR (AL ) 2 R R XU
S5 FhigAR M HMEEE S 2P H A R A ER T,
FWTCAE R I Fh L by 7 20, HOIR ZE 2 AR P 9 i A7
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PEETESAR EAT R RS SR AR LY
AR ZEEA TorE B e 01 B2 TEE /MR 1 MR
IREEW R HAERK 1 905828 A i TR R
B AETTE 1| DM LA K 24 15
BT SR T S AR ZE AR 7 B AR
IERRIE W WARER Y Vi

TERAEIE L T BB VL I 22 Joa R0 S8 B 9
RETE—E; WES LF, T B B0l LI 2 5 #E
T U A R A A B 2200, AR ZE AR LA B
o S Rl R S h FAR G r S L (1 R P o S|
JEBEFARL, S B A R R A 2 4. OFEN
Jir AR PR AR T ) S S BRI 1 S 0] RS AE
AFHIKP AN TE 4 s @ XS HURIR 75 3 A
SRUCIEE#EL A 1 A, 3T cpDNA 1957
T RGEH A R AR Y], U B HHR F E BN
trnl~F rbcl Fl matK JEHNEFEA 10 DL 2R T
RGERAEW EPE S R—, ZHR R 60% 7, HiF
W1 T SUSS B HRUR 8 B WA B R K 1 e A
SEAr, H SUEE B UM Ry Y B BUAE M T 2K R ) A
FIEPOT MRS I IR 2 b LA R 3 R fige )
T b N AFAEE W ) 22 5, T SRS B H A I
By E U I OSBRI A 2 ~ 3
IINREE PR R HAS N 14 ~ 22 pm, RS
P T ZERE MR TC R HAC B 25 ~ 47 pum; LR
BB K A AR K 30 2 5 PR TR T NGS5 B
T R AFTE R BN U H AT, X 4
AFPFHEH R AT EHA S T UEET, &6
DL BSOS S HRUN T 25 50A i A28 o 0 A
IRFR I B AEAE S 2R AT bR g4,

SE Ik
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