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Abgract : The randomly anplified polymorphic DNA (RAPD) technique was gpplied to assess the genetic di-
verdty and gdructure of four populations of two varietiesdf Paris payphylla. As a control , a population of P.

cronquistii was cormpared with the four P. polyphylla populations to determine their phylogenetic relationships.

Usng 16 random primers, a tota of 246 RAFD polynorphic loci were detected. At the population leve |, the
percentage of polymomphic loci ( PPB) of two populationsdf P. polyphylla var. yunnanensis was 57. 4 % and
54.67 %, while Shanron information index (1) was 0. 3080 and 0. 2830, regectivdly. The PPB of two P.

polyphylla var. chinensis populations was 56. 33 % and 57. 75 %, while Shannon irformation index (1) were
0.3080 and 0. 3293, regpectively. At the variety levd , the PPB, | and Gst vaduesdof P. poyphylla var.

yunnanensis were 75.14 %, 0.3922 , and 0. 3085, repectively , while those of P. pdyphylla var. chinensis
was 80.31 %, 0.3992, and 0. 3726 , regpectively. At the eciesleve , the PPB was 92.05 %, and Gst was
0.5151. The UPGVIA dendrogram showed that the two varigtiesdf P. polyphylla are nmore related to each oth-
er thanto P. cronquistii , which supports the previous treatment of P. polyphylla var. yunnanensis and P.

polyphylla var. chinensis as two varigtieswithin P. palyphylla based on gross norphology.
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Fig.1 DNA fingerprints of five populations (PA ,FB ,FD ,Pl and PE) usng primer S329
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1 5
Table 1 Locdity ,sanple dze, and dtitude of five populations of the genus Paris

Foecies Population Saple sze Locdity Altitude (m)
. (FA) 20 . . 2100
P. pdyphylla var. yunnanensis Sngming Sngming, Kunming, Yunnan
(FB)
Chengiang 2 Mt. Liangvang, Yuxi , Yunnan 2500
(FD)
P. pdyphylla var. chinensis Napo 20 Ngo , Base, Quangd 1200
(P1)
Vietnam 9 Geobang ,Vietnam 800- 1000
(PB)
P. cronquistii Vietnam 2 Gobang , Vietnam 800 - 1000

2 16
Table 2 Sequences and anplifications of 16 dfective random primers
DNA
Primer Sequence (5-3) No. o bands No. o polymorphic bands
SL GITTCGCTCC 16 15
S12 CCTTGACGCA 16 15
s121 ACGGATCCTG 14 13
S134 TACTACAGGT 16 15
S139 CCTCTAGACC 13 10
217 CCAACGICGT 14 13
366 CACCTTTCCC 1 10
35 CAGTGCCGGT 17 16
28 GIGACGTAGG 15 15
42 ACGTAGCGTC 21 21
465 CCCCGGIAAC 22 22
6 ACCTGAACGG 16 15
%5 CATCCGTGCT 14 13
463 CTGATACQCCC 15 14
383 CCAGCAGCTT 23 23
S329 CACCCCAGIC 17 16
, 2 PCR PE
PE9700PCR , 1 B “ 0, o o/
(25pL) :Tag (0.5 UML) (Pomega )2 1 , FOPGENE 1. 3
ML, 10 x PCR Bufer 2. 5uL , 25 mmol/L Mgd, 2UL , Nei' s (H) Shanmon
2.5 mmol/L dNTP (Promega )1.54L, (33 (n (PPB)
ngL) ( )2uL, DNA (10 ng/uL) 2 (Gat) (Hs)
pL , ddH,O 13uL , (Ht) Né's (D) n
94 5mn; 94 305,37 MEGA UPQVA
30 s,72 1mn, 40 ;72 7 mn 5
2.0% ,BB 0.
5h, ,  Kodak Image Sation 440CF 2.1
94 10bp 16
1.4 , 4 (2 2

1 1 . ) 1 (P. cronquistii)
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89 RAPD , 260 , 30.85%
246 94.62 % ( , 69.15 %
1) 3 : , 37.26%
(PI) (PPB) (57.75) Shanr ,62.74 %
non (0.3293) Neé's (0.2241)
; () PP ,
(54.67) Shanmon (0.2830) Né's ,
(0.1891) PFB
) 3.08 ; 2.3
PPB Shanmon ( 5 ,
Ne's , 0. 1354 - 0. 3900
0.2620,2
2.2 (0.1354) 2
(Hs) 0. 1960
( Ht-Hs) , 0. 3500 0. 3900 ,
(&) (4, 0.3677 UPGVIA ,
(Gt) 0.5151 48.49 % ; ,
, 51.51 % , ( 2
3
Table 3 Genetic variation within populations and varieties of Paris polyphylla and P. cronquistii
Ne's Shanron s
. Tota number No. of
Fopulation o loc  polynomhicloc  PPB A Ae H |
(PA) 148 85 57.43 1.5743 1.3530 0. 2066 0.3080
(FB) 150 82 54.67 1.5467 1.3246 0.1891 0.2830
P. polyphylla var. yunnanensis 177 133 75.14 1.7514 1.4477 0.2617 0.3922
(FD) 158 89 56.33 1.5633 1.3501 0.2053 0.3080
(Pl) 142 82 57.75 1.5775 1.3957 0.2241 0.3293
P. pdyphylla var. chinensis 193 155 80.31 1.8031 1.4373 0.2630 0.3992
ecies level 239 220 92.05 1.9398 1.4705 0.2747 0.4239
(PE) P. cronquistii 143 61 42.66 1.4266 1.2323 0.1377 0.2092

PPB , Percentage of polynorphic loci ; A, Allde number ; Ae, Hfective dlele number; H, Ne's gene diversty; |, Shannorl s irformetion index

4 ( )
Table 4 Andyssd genetic dfferentiation arong populationsd Paris pdyphylla var. yunnanensis and P. polyphylla var. chinensis. Sandard
deviations in parentheses.

Population Ht Hs Gt
P. pdyphylla var. yunnanensis 0.2617(0.0361) 0.1810(0. 0243) 0.3085
P. payphylla var. chinensis 0.2762(0.0338) 0. 1733(0. 0230) 0.3726
P. payphylla 0.2825 (0.0255) 0.1370 (0.0116) 0.5151

Ht , Totd gene diversty; Hs, Gene diversty within population; Gst, The codficient of gene dfferentiation
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5 Nei I( ) D ( )
Table 5 Née' s genetic idertity (above diagond) and genetic digance (below diagond) anong popul aions

Population PA B FD Pl PE

PA * 0.8734 0.7670 0.7623 0.6770

=2} 0.13%4 * 0. 7942 0. 7556 0. 7047

FD 0.2653 0.2304 * 0.8220 0.6958

Pl 0.2714 0.2810 0. 1960 * 0.6920
PE 0.3900 0. 3500 0. 3626 0. 3682 *

1 Population codes corregpond to those in Table 1

100 PA

PB

PD

100 Pl
PE

—
100
2 UPGMA ( 1)

Fg.2 UPGVA dendrogram of populationsd Paris poyphylla var. yunnanensis, P. pdyphylla var. chinensis and P. cronquistii. Fopulation
oodes oorrepond to those in Table 1.
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